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MATEMATHKA 
T. HW. AMAHOB 


K PEWIEHHIO BHTAPMOHHYECKOH 3AAUH 


([IpeCcmaszeno axademukom C. JI. Co6oaesm 26 X 1956) 


} 1. Tycrs r>0,M>0 ur=r-+a, rye «a—unenoe u O<a<1. Bygem 
‘YosopuTb (Kak B pa6ote (')), uro u3MepHMaa cbyHKuua f (6) nepnoga 2x 
(r) 
PpuuaqiexuT KNaccy H* (M), ecm ona: a) uMeeT cymMMupyemblli Ha me- 
Hoye KBapaT; 6) MMeeT aOcOJIOTHO HelpepbIBHYy!O MpousBo_Hy!o MopsayKa 
r—1); B) cymecTBylomladt B cCHJly 6) MOYTH BClO,y NpoHsBO_HaA MopsayKa 
_WMmeeT CyMMHpyeMblii Ha NepHoye KBapaT H YOBNeTBOpHeT Jia Bcex h 
‘CIOBHIO 
- ™ =e 1 
= ah A 
(VF +a) — 7°) Pas) <MihAl, ecm 0<a<l; 
0 
a p! / i 
(\ | f (8 + A) — 2p (0) +f (@—A) di) "<Ml|h|, ecm a=. 
0 
§ 2. Tlycrb o — eqHHHUHEIN OTKPbITHI Kpyr C WeHTPpOMB HaYaJe KOOpAuHAT. 
#Syyem ropoputTb, uTo (dbyHKuna f(x, y), H3MepHMaH Ha o, MpHHaexHT 
Ixmaccy WS” (cs), ecu: a) OHa uMeeT Ha c BCe OOOOMIeHHEIe B CMBICJe 
s. JI. Co6omepa (7) YaCTHbIe NPOHSBOAHbIe AO M-Fro NOPAKa BKJIOUNTEJIbHO; 
5) cama 7 H BCe 3TH MpOH3BOAHbIe HMeIOT Ha sc CYMMMpyeMble KBajparhl, 
ree. 


Doll =\\P (es y) dx dy<ee, 
p, tf = \\ x Fa (gate) drdy <i Gieene Okan Pagal: 


6 a+p—=j 


SameTHM, 4TO IIpH Mepexofe K MNOJAPHbIM KOOPAMHaTaM KJlaccHyecKas 
(bopMysia 3ameHbI TepeMeHHbIX B HHTerpasax D;[f] ocTaeTcx crpapelBoH 
MB Culyuae OOOGUIEHHbIX MPOHSBOAHBIX. ITO MePKO AOKAasbIBaeTCA BBCCHHeM 
B paccmotpenue (pyHKuun f, (x, y), cpeqHeit qua f(x, y) B CMbICJe (Sr hag eRe 


OoueBa (7). 
B jaupueiiimem Bmecto lim F (9, 6) =¢(6) nouwrm Bewxy OyyemM mHncaTb 
e-+1—0 
Pou = 9. 


_ 3. B 9rofi samerke OyfyT foKa3aHbl CulefyioulHe TeOpeMbI, OKasaHHble 
mpu m= 2 B pa6oorte (°). 

Teopema 1. /Iycmo u(p, am ger ee ha NG sc GbyHKyUuA, npu- 
Had nencawan KAACCY WS” (c) (m > 2); u lon = ¢ (8); a i = (6). Toeda 
gé He? (M,), ¥ (8) € He” (M,), ede My, M, — enoane onpedeseHnele KoH- 


CMaAHMOL. 
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Teopema 2. IIycmo 


» (6) F me (M,), d (6) € H dena (M,), 


20e OS <%/a, ON eg <p. Ecau u (op, 6) — 6ueapmonuueckan Ha 6 opi 
Yun, YOOBAEMEbOPAOLAA epaHUKHoLM YCACCUAM | 
Ou 


U loa oa | ea pilieiea », 
MO VP 
. a) npu e,>>0, e, >>0 aie 
u€ W$” (o); | 
eqs we bala. 2a se fa 2, a 
Db, wie Vey Ve, q.uhin’ 
we M, , Mo} 3 
GC; ca a : m> < 


20e Cy; C,—KoNcmanmoel, He 3aeucALYuUe OM £1, &, My, M,; . 
d LL 
6): npu ey =e,=0 cpedu dynkyuti, npunadanencaumux Kaaccam H alt 


Ce eee ONE NpuHadAesicaujux Hy u He  20e m’ >m—3/o, mit 
>m—/,, umeiomcsa u makue, OAA KOMOpbLX CooMBeemcmeyroLyU UNMesH 
Dm [u]<Coo, U makue, OAA Komopolx Dm [u] = ~. a | 

4, PaccmoTpuM mpH jaHHbix ¢, >0, e,>>0 xaacchl! dbyHKuUHH 9 4H 
YAOBJETBOPAIOMNIUX yCIOBHAM (1). O6o3sHauum uepes M., (9) u. Mz, (v) cc 
BETCTBYIOULH€ HaMMCHbINMe KOHCTAHTHI, JI KOTOPBIX BBINOJHAIOTCH yCJOP} 
(1). Oru Kuaccbl OOpasyioT MpoctpaucTBa THMa (B) COOTBeTCTBeEHHO C | 
kann [oft = M, (9), (91, =M,, (2) (pa m=2 Jol =M, (0) +) ill 
O6osHauuM 9TH MpoctpaucrgBa uepes H., u H.,. Torya “3 Teopembl 2 Bbb} 
KaeT Teopema 3. \q 


Teopema 38. ITycmo u(p, 8) — 6ueapmonuueckan Ha o dbyHKyua, yo) 
ACMBOPHUOLYAA epAaHUUHeIM YCAOBUAM U|,_,=9€H Pines vé H.,.' Toa 


P. Opp=s 


Co 2 2 | 
Dn tu) < ¢ {lk + oleh ‘| 
Vex Ves | 

ede C — nononcumenoHan KOHCMAaHMA, He 3a6UuCHYAA OM &, &o. 
Takum o6pa3oM, pelleHue OurapMonuyecKolt 3aqayu ycTolunBo B caeny? 
I€M CMBICJe: eCIH 9 HM ~ CKOJIb YrOJHO MaJIbl 10 HOPMe COOTBETCTBEH 
B MeTpukax fe, Hf/.,,TO AA OurapMoHMYeCKOi Ha o c(byHKuNN u(p, 9), yA 


JIeTBOPAIOMeH TpaHHyIHbIM yCJIOBHAM u| =o, = 
o=1 


Oe |je=1 
OyHeT CKOJIb yrOHO Maw. 

5. Teopempt. 1 u 2 MoxHO NOuyuYHTh ¢ MOMOLIbIO HEKOTOPbIX BCIOMOr 
TeJIbHBIX TIpe]JIOKeHHH, HCXOAA U3 Teopem | u 2 C. M. Huxosapcxoro (4 
OyHako MpH 9ToM uHTerpa Dm [uw] OWeHUBaeTCA CBepxy C Apyroli KOHCTAaHTO! 
B KOTOPOH BeJIMYHHbI ¢, HM &, CTOALIME B 3HaMeHaTese (2), He BbIemAOTC: 
Teopema | Moker ObITb MoyyeHa Tak»Ke KOMOMHHPOBaHHeM Teopem C. JI. C 
Oonepa uw B. H. Konypamiosa (7), ecav mpuusTb BO BHUMaHHe, uTO (PYHKUH 
xsiacca W$”) (s) MoxkHo MpOJOJUKUTb 3a ¢ C COXpaHeHHeM Kslacca. 

6. B qambHenuiem Ham noHayo6aTca semmpl 1 u Q. 


Jlemma 1 (°). [ycmo gynxyua u(x, y) umeem Ha o Oocmamounoe 4ucy 
HenpepoleHolx LACMHbLX npouseodHblx. Ecau x + iy = pe'®, mo . 


=, uuterpan D, [ 


: 
Oru. f PE, 2)(0) au 
Ea Lemay rs EE lio. ( 
Pe? oth" gee AM) 
S, [a] = », : (= —) | 
“+P=n al B! dx*dy® r~ oe ' ( 
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at 
Ne PS : (8) — mpueonomempuueckue noaunomel nopsdKa a + B=n, ne 3a- 
cmuue om u. ‘ 


JlemMa 2. ITycmb 2n-nepuoduueckaan dynkuyus 


ie lof e 


f (6) = (e+ Sy cost +, singo eH (M), 
a k=1 
men > 1, O<e<_1/,. Toeda: a) ecau e>O0, mo, 
on (f) = De (2 +9) << (6) 
k=1 


| . % (n—/2) 
)) ecau e = 0, mo cpedu epanuyrnolx dynkyutl Kaacca eR umeromca u ma- 


ue, OAR Komopoelx o,(f)<Co, u makue, Oa Komopolx on (f) = oo (onpede- 
WHUe epanurdHoelx @ynKkyull ‘cm. (°)); B) ecau on(f)< 00, mo 


pe Hs” (V 2nen (f))- | Et?) 


Jloka3atTeubertTsBo. a) IIo ycnosuto 


rise 


2m c 
(Vi +H — 7° OP = 40)" < Mh 
| 0 
“To PaBHOCH JIbHO HE€paBeHCTBy 

n— e Ss 
Se OD (2 + ap) sin? /akh <7 |Apt™, 
jTKyla B CHJly HepaBeHCTBa 


& “ls kh) y dh Ss 


Neyyer (6). 
} 6) ®yHKuHH 
< Oe (n= 41) 9/2) cos N2¥ (0) 
Bye ie cos ts Us DREN 
fi (9) a RP [In @taiez ->* yy (2n—1) 

me O<Ca<}/,, N>1—venoe uncn0, ABAAIOTCA TpaHHYHbIMH B kKJlacce 
| (2 |2) 
IK » H ANA HUX op (f1)<0 00, on(fe) = 0. 
| 8B) caleqyeT u3 TOwKecTBa 


r = lp 
(\ [f° (6 + A) — FO™ (0) Pa) = (4x > WY (2 4 yp) sin® /a kh) 
0 =1 


7. Toxa3satembcTBo Teopemp 1. Ilycth wu — OurapMonuyeckan 


i (9,0) = Oe) ot Oo 


]cos £0 +[(?— ye eae by |sin AO} , (8) 


MN€ Gp, Ok U on, Bx —Kosppunnente! Dypbe hynKunl o = u|,_, H Y= uel, 
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V3 (8) HaxoquM, 4TO 


VEY pdodo > Cy Dy A" (ap + OR) +"? (oh + BR), 
ig k=m 


4TO C MoMontbIO (5) u (7) AOKa3sbIBaeT Teopemy |. 


Jloka3aTeabcTBo Teopemb 2. a) Tycth 0<ce,< H/o, OC acy 
Torya 


Den aie + Oh) + (th + Bi) <00. 
Ilom0»*«uM 


(e4=> = + 2a, + 


Ug: = 


++ y ok NG —1) Lee ae +an| cos k6 + [(o2 —1) eAaia! ake + br | sin fo} 
k=1 


Tora 
ety 
Dj [tp4»— Up] <dj DP (a + Oe) HP (ak + BR) ZO 
pt 
PaBHOMePHO OTHOCHTeJIbHO v (jf =-0,1,...,m). 


B cusy semmpt 4 ((1), erp. 260) orcioga cnenyer, uro u € WS” (9). 
Kak 


Dz [u] <C,(a8 + Dy & (ak + Oh) + & (@k + 82), 


k=1 


Dn [) < CSD eae OR ee 


k=m—2 


rye Cy, u C;—MOOXKATeIbHbIC KOHCTAHTbI, HE 3aBHCAILMe OT &, &, M,, Aly 
TO, B cuay (6), caegyer (2). 
a) culeqyeT 43 TyHKTa 6) semMpt 2. 


| 
CemunasaTHHCKHit ~=rocyapcTBeHHbIit Ilocrynuso || 
Tlearoruyeckult WHCTHTYT 29 V 1956 || 


UMTMUPOBAHHAA JIMTEPATYPA 


*C.M.Hukoapbexku it, Tp. Mateo. uct. um. B. A.Crexospa AH CCCP, 38, 244 (198 
2 C, JI. Co60me8, Hekoropble npuMeHenud dyHKUMOHANbHOrO aHaH3a B MaTeMaTH4ueck 
gusuke, 1950. % T. HW. Aman os, JJAH, 88, Ne 3, 389 (1953). *C.M.HukoabcCK 
JIAH, 88, Ne 3, 409 (1953). > T. H. AmMauos, JIAH, 90, Ne 6, 949 (1953). ®&T.W.A™ 
HOB, M38. AH CCCP, cep. matem., 19, 17 (1955). 
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Hokaayo Akawemun nayx CCCP 
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® 


, MATEMATHKA 


B. H. BYPOB 


_ HEKOTOPBIE 3®OEKTHBHDIE CNOCOBbI PEWIEHHA 3A,A4H 
YEBBILUEBA O HAWJIYUWIEM MPHBJIWDKEHHH 


(ITpedcmasaeno axademukom B. H. Cmupxosoim 25 X 1956) 


PO re re a 


(), Tlycrs D—rtoueunHoe MuHoxecTBo B mpocrpancrBe 2n +2 n3mepennii 
Hent2, YAOBMeTBOpsAiomlee ycCJIOBHAM: 1) ecmH TouKa P = (xX, %,... 
-> Xn» Yo. Yi --- >» Yn) UpHHagnexuT D, TO HeoOxoqHMO A<X%<xXy<... 
.<i%n<5, rye a<(b—3aj{aHHble BellecTBeHHbIe ynCa; 2) MpH smMOObIXx 
{AKCH POBAHHBIX SHAYCHHAX AK %y)<Oxj<...<X,<6 Bee TouKH D puga 
Mor X41, ~~~ > Xn» Yor Yi» +++» Yn) OOpasytoT B (n+ 1)-MepHoM MoynpocTpaH™ 
‘Be Yn41 MpocrpancTBa Rony. HeMyCTOH OTKPbITHI Napasenenuney Dyx« (He 
)a3aTeJIbHO OrpaHHYeHHblit). 

_ Onpeyeaenue 1. Ha30nem MHoxectBo K HempepbIBHBIX Ha CerMeHTe 
, 6) dynxunt F (x) aprymMenta x HHTeEPpNOAAWHOHHEIM Kaaccom 
THOCHTeJIbHO MHOxecTBa D), ecm: 1) Aaa smoOoh dyHKunuH F(x)EK u 
MelX SHAUCHHH AS X%)<0%1<0-.- <i Xn <0 TOMKA (Xp, %y,..-- 5 Xni F (Xo)» 
) (x), ..., F (%n)) MpHHagquexuT MHoxecTBy D; 2) Kakopa Obl HH Opblvia TOUKA 
i (Xp, X1, --- > Xn. Yo: Yr» -+-- > Yn) ED, cyulectrByer oOfHa uM TOMbKO OHA 
pynkuua F (x)€K, Qua KoTopor . 

Pi(esay Bihas®,. bare in): (1) 
| jJlaHHoe onpeyeseHve OXBaTbIBaeT Kak YaCTHbIe Cyan HHTepiloJAWHOH- 
}ple Kslaccbl (PyHKUHH, paccMaTpHBaBlueca B padotax (* *). 

} Onpegeneuue 2. Ycnopumea ropoputb, ¥TO PYHKUHA f(x) apry- 
ieHTa x 1pHHagmexUT Kaaccy Cp/([a, b]), ecmm Ona onpeyesena 
_HelpepbIBHa Ha BceM cermeHTe [Q, 6] H MpH smMOObIX 3HaYeHHAX AX) 
ee << X, < DETORKA (%,-Xy5i--- Luar ft Koln | (41). - . | (Xn)) UpMHAan- 
e@xKUT MHOxecTBy D. 

Ilyctb f (x) €Cp({a, 6]) u mycth S — Kakoe-JIM00 34MKHYTO@ MHOXKeCTBO 
/ouek cermenta [a, b], cojlep»Kaljee He MeHee n + 2 ToueK. Saylaya cocTouT 
; orpickanuu (pyHkunu F*(x) Kaacca K, HavMeHee yKJIOHsAtoUlelcaA OT f (x) 
lia S, tT. e. Tako cbyHkuun F* (x) €K, qa KoTopor 


max |f (x) — F*(x)| = inf {max!f (x) — F (x) |}=F [fi SI. (2) 
xES F(xX)€K xéS 


PaccyxkqeHuamu padotpl (7) Avian 3afqauH (2) serkOo ycTaHaBJIMBAaloTCH 
\CHOBHbI€ TEOPeMbI TEOPHH YeObIIUEBCKOrO MPHOJIMKeHHA, B YaCTHOCTH, OfHO- 
sHagHaA pa3spelIMMOCTb yKa3aHHOM 3aqa4uH. 

Onpegenenue 3. Untepnonsuvonnpii Kiacc K wa30pem Or paHu - 
I@HHO KOMIAKTHDBIM, eCJIH 3 BCAKOrO OecKOHeyHOrO OrpaHHYeHHOrO 
‘emelictBa (byHKWHH JaHHOro KJlacCa MOXHO BbI,eJHTb MOCCLOBATeJIbHOCTh, 
JABHOMEPHO CXOJALMLyIocA K HeKOTOpOM (yHKUWMH STOTO KE KAcca. 

IlpHmepoM HHTepllomAUMOHHOrO Ksacca, He ABJIAIOUerOCA OPpaHHyeHHO 
KOMNaKTHBIM, CJIYKUT JByNapaMeTpHyecKoe cemelictBo dyHkuHi F (x; to, ty) = 
=te'* npn 0< x1; OShy << +0; — 0 <b ah ON: 
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Onpegenenue 4. Unrepnonaumonnpii knacc K Ha30BeM MHC HE 
ecu C KaxKAbIMM\IByMa ero (tbyHKunaMH Fy (x) u F(x) emy eee 
rake jloOad UX JMHeliHad KOMOMHaLMA C,Fy (x) + CoP, (x) pH BeeCTER? 
HBIX Cy, Co. : 

Tlepexoqum K MeToywjam dakTHYeCKOrO pelleHusa 3aqauH (2). B ocHosy pe 
JlaPaeMbIX HW2KE BbIUHCJIMTeJIbHbIX CXEM TOJIOMKEHO pellleHHe BCIOMOraTeJIb 
oyHomapaMeTpHyecKkoH 3aauv, COCTOALIeH B CJIefyIOuleM: [JIA OrpaHHueHHly 
MU 3aMKHYTOFO MIOCKOrO TOYeYHOrO MHOKecTBa Q TpeOyeTCA ONpeleMHTh 3 
yeHHe BeIeCTBeEHHOrO MapaMeTpa A = A* v3 yCJIOBHA | 


max |v—du|==L(A) = min. 
(u,v) EQ tae ) 


IIpocroe rpacbo-anamTuyeckoe pewenve nocresqHei s3aqaun mpeqox 
EE. Sl. Pemesom (4). Oguako 9TO pellesue MOxeT ObITh HalileHO MW YH 
aHaJIMTHYeCKHM IyTeM M0 (bopmyuie 


* : , Ug (ee Vy ‘ ud | \ 
v= inf max , Teal, ’ ‘ ; 
(U1, U1) EQo ‘(ar V2) EQ o Ug + | u | : “hI 
u,<0 u2>0 


rye Qo = @ U (— Q). 1 

Ilycrb cHayana Knacc K saBAAeTCA JMHEHHbIM MH. 3a pHOJM2KeHHOe peli 
Hue 3ajqauu (2) UpwHuMaeTca TouHOe peulenHe F.(x) aHanorMyHOK 3anay 
Ha KOHeuHOH ¢-ceTH S, ucxoqHoro MHoxectTBa S. Jl HaxoxKJeHHa NOCJAp 
He€fO MOXKHO PeKOMCHJOBaTb KOHEUHbIM WH MOHOTOHHBIM aHaJlor BTOporo autil 


| 
pupmMa E. 31. Pemesa (°). Bmecto oOntuHoH nonpaBKu + (x), WaBaeMon 1} 
3BaHHbIM aJITOpH(MoM K TipHOJIMxKalouleH dyHKuuH F (x), COepeTca BCAKHH [If 
nmoupaBKa B (dopme AF (x), rye “3HaueHHe A =A eCTb, Kak IpaBHso, pelk 
HMe OfHOMapaMeTpwyeckoH s3ayaun (3) aa MHOmecTBA Q,. Nap HO 
(F (x), f (x) —F (x)), nomyyaemoro mpu x€S,. CooTsercTBeHHo BBIGupaeT 
HM O¥epeHad COBOKYNHOCTh H3 n+ 2 Touek S, AA NOCTpoeHuA NMocseRy) 
mero MpHOuIMKeHUA. | 

Ilyctb dyuKuna F.(x) yxe Haltgena. Ecau tenepp ¢—>0, To Bcery 
E [f; S-] > £ [f; S], aB cayyae orpanuyenHot KomMaKTHOCcTH Kslacca K Taks 
F, (x) > F* (x) (paBHomMepHo oTHOCHTeIbHO x), rye F* (x) —yHkuua, HAMM 
Hee ykKJOHsIoWadca oT f(x) Ha S. B uacruocru, ecuu Kaacc K copnay 
c KslaccomM Hy, Bcex awreOpanyecKHX MHOrFOUeHOB CTeMeHH He BBIILIe 
S=f[a, b] u |f’ (x)| <M, To oKa3piBaetca 


max | f (x) — F.(x)|— Elf; Sel = O(@?). 


ASKKS 


| 


OTa oueHKa, BooOule ToBops, yxKe He JonycKaeT ys1yuWeHHA Nopay 
Kak NOKa3bIBaeT IpHMep cbyHKuHH f (x) = x? npn n=0. | 

Jia HaxOKeHHA TIPHOMMKeEHHOrO pellenua 3ayaun (2) HerlocpeycTBeHE 
Ha BCeM cermeHTe [@, 6] MoxkeT ObITb MpeqoxKeH MeTOR, MpescTaBAAroULt| 
co6oH MoquuKaumio nepporo amropudmMa E. 9. Pemesa (°) u pacnpocrpan} 
Hve ero Ha Clyyal JIMHeEHHbIX OrpaHHYeHHO KOMMAKTHBIX MHTePMOMALMOHHbA 
kuaccoB. OH cocTouT B caeqyiomem. Vcxoyum us HeKoToporo «ayveBord 
mpHomxenna F(x) tpyukuun f (x) Ha [a, 6] w momaraem Ag (x) = f (x) — Fo (xf 
Ilycrb cbynkuna A; (x) yxe noctpoena. Torga Bo3M02xKHO NOCTPOuTb PyHKUM 
Fri4i(x)@K Takyto, uroOnl B jocTraTouHO IUMpOKOH OKpecTHOCTH KaxKJC 
M3 TOYeK aOcomOTHOrO MaxcuMyma | A; (x)| Ha [a, 6] BbImomHANOCR yCnOBE 


sign Fr4i (x) = sign Ag (x). ( 


— 


MeHTe [a, 5]. 

Iyer K == Rpiy — pellieHue (XOTH Obl MpHOmH2KeHHOe) OHOMapameTpHY 
CKOH 3ajauH (3) JI MHOxecTBa Q nap uncen (Frii (x), Ag (X)), roe x mpo 
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Gaer Becb cerment [a,b]. Torga nonaraem An+s (x) =*Ar (*) — An giF rs (x) 
» A. Tlponece oKasbipaetces cxofaluMca pH BbINOJHeHHH Haj\vierKa- 
QX yCIOBHii OTHOCHTeJIbHO BbIGOpa Hywel KaxKol .u3 cyHKuNit 
Jin (x) (k=0, 1,2, ...). 

: Ormeru, 4TO ust IpHMeHeHuA BToporo asropudMa E. %1. Pemesa (°) 
\raTouHo ofHOli orpanuueHHoii KoMMaKTHocTH Kmacca K. Hy2xHo TomDKO 


ay er 3TOT aJITOpHpM B ero «HeMHHEHOL» fobueig! KaK OH H3JIOX%KeH B pa- 


e (°). 


ica MOKeT ObITh TakxKe lipHMeHeH MeToy HproTona. 


3 _Jlennurpancxuii rocyapcTreHHBIM YyHHBepcuTer Tocrynuio 
; um, A. A. )Knanosa 23 X 1956 


UMTHPOBAHHAS JIUTEPATYPA 


} 7 Th. Motzkin, Bull. Am. Math. Soc., 55, Ne 8, 789 (1949). 2-M. WV. Mopo3 os, 
#3. AH CCCP, cep. marem., 16, Ne i. 75 (1952). 3E. Tl HoBoABOpCcKHH, 
W. Wuuckxep, Yen. mateM, Hayk, 6, 6 (46), 174 (1951). #E, A. Pemes, JAH, 
» Ne 3, 409 (1955). © E. Pemes, IIpo MeTOH Halikpamoro, B posyMinHi WeOnmosa, 
SmwKexoro MpeycTaBleHuA dyHKuil, 1935. 
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Jlor1a ji br Axagemun Hayx CCCP 
1957. Tom 113, Ne 4 


MATEMATH 


M. W. BHLUUAK u 4nen-Koppecnonfent AH CCCP JI. A. JIIOCTEPHHK 


OB 3JIJIANTMYECKHX YPABHEHHAX, COAEP)KALIHX MAJIbBIE 
NAPAMETPbI MPH CTAPLWUIMX MPOMSBOJHbIX 


1. JludbdbepenunasbHble ypaBHeHHA C YaCTHbIMH MPOWM3BOJHBIMH, COepAyy, 
uve MasbIli MapameTp, MpvBJeKawH BHHMaHHe MHOrHX UCccCJeqoBaTeneh (1 

B mauelinom cayyae Aid TaKHX YpaBHeHHM CTaBHTCA, HallpHMep, Culesyiy, 
ulad 3ajjaua: 

SayaHo cemelicTBO ONepaTOpoB, 3aBHCAWIMX OT MapaMeTpa «, ompejedal 
HbIX B OOsacTH Q MpocTpaHcTBa (X,, .-- , Xn): | 


. 
Lie = >) Seales ED 

s=p . 

rye Leu — AudipepenuuasbHblit onepaTop Nopsayka <s, KOTOpHIK AIA Ope 
CTOTbI Oy/€M CUHTATh He 3aBHCALLHM OT ¢€. t 
Ip coorsercTBy!OWluX TpaHHYHbIX yCJIOBHAX PaCCMATPHBAIOTCA pelleH)| 

uz (x) ypaBHeHult : 
Lp h, ( 


MCCJIELYeTCH ACHMITOTHKA PeUleHHH U, (x) pH MaJIbIX © H HX CBA3b C HEKOY 
PbIM pellleHHeM w(x) ypaBHeHHA 


Lp@ =h. 


B HacToAleH 3amMeTKe pacCMaTpHBaeTCA TOT CIyyaH, KUra fF UW p — UHC 
yeTHbIe: p= 2k, r=2(k+1), u onepatoppr Lr,, u Ly—smMNTHYeCKHI 
Pemenue u(x) ypaBHeHua (1) paccMaTpHBaetca B O6macTH Q c rpaHuueli 
Ha KOTOpOl sajjaHbI KpaeBble OHOPOAHbIe yCNOBHA MepBo KpaeBoli 3aqayy 
(HEOMHOPOJHbIe KpaeBble YCJIOBHA HHKAKHX TPyHOCTeH He BbI3bIBaIOT): | 


| 


oly 
u | =. = one) R—1 == 0, ( 
gq n q Ht 
Cla fn Cea ae? ni) 
an" i" ant tt-1 ‘ ( 


Yepes w(x) Oyyem oGosHayaTb pellieHHe ypaBHeHuaA (2) pH ycnoBuax (a 
Ha onepatopp L,,. u Ly HasoxKuM culesyiouyHe yCmoBHua: | 
I. Ly(u) (p = 2k) pw ycnopuax (3) uMeeT NO3SHTHBHY!IO KBalpaTuyAy 
(popmy: (Lpyu, u) >c? >’ (D"u, D*u), rae D* — onepatop uacruoii mpousBo 
HOH nlopsyka k. (BMecto 3Toro yCOBHA MOKHO ObIO Obl THUIb TpeOoBaTy 
uTOObI 3ajaya (2), (3) Obla paspelliuMa, T. e. YTOObI HyJIb He Obl COOcTBeR 
HbIM 3HayeHHeM omepaTopa L>.) . 
II. Ilycrb mp; (é, x), € = (&, ... , &a),— XapakTepucTuyeckas tbopma onepi 
Topa Lo; (EEN OYeBUAHO, JIMWb WieHaM NopsyKa 2j sToro onepatope 
+ 


if 
| 


M me (E, x)= S) 7! moj (6, x). Tlorpe6yem, aro6nt | 
j=k4+1 | 
me (&; x) cre? (k+1) le? (RD) 4 .2(h-+1) le pita), (i 


jSametuM, uTO u3 ycnoBHit I u II cnegyer saanntuunocrs onepaToOpoB 

« H Lox M paspelluMocTb 3aqaun (1), (3), (4) np MaubIx e. 
| Kak nlokasaHo HMKe, pasHocTh V. (x) MexKAY Ue (x) H W(x) UMeeT XapaK- 
t) nlorpaHuunoro clo” k-ro nopayka. Oqnoi u3 ueseli sT0 3amMeTKH aB- 
§2TCH KOHCTPyKTHBHOe H, MO BO3MO?KHOCTH, QJIEMeHTapHoe TocTpoeHue 
PPaHHHOrO CNOA Ve (xX), KOTOPOe MOXET ObITb pactipocTpaneno u Ha Apyrue 
(auH C MaJIbIM TlapameTpom. Jlia paccMaTpHBaemoli B HacTosuleli 3ameTKe 
(a4 STO MOCTPOeHHe Ve CBOAMTCH K PeleHHIO OObIKHOBeHHOrO JncppepeH- 
AaJIbHOrO YpaBHeHHA C NOCTOAHHBIMH Koop PHuneHtaMnu. 

2. JIM MpocToTbl H3/IO%KeHHA MBI OrpaHHyHMcs caryyaem, Kora KospH- 
FeHTbI HW WpaBad YaCTb ypaBHeHNA (2), a TakKxKe TpaHulla g OecKOHeyHO 

‘ppepenunpyempl. M3 xoya BbIKNaqOK MO2XKHO BbIBECTH JOCTATOUHBIe yCuo- 
a B CMbICIe NopsAyKa AudpepeHuupyemocTn KosdpHUNeHTOB HM TpaHHUHl, 
HM KOTOPbIX CMpPaBe]JIMBbI MPHBOMMBIe pesyJbTAaThi. 

IIpH uccmeqoBaHHH aCHMMTOTHKH UW, MONe3HO BBeCTH B OKPeCTHOCTH 
A@HHIbI MeCTHYIO CHCTeEMy KOOPAHHAT (9, 9, .--, Ons), THE p =O aBasetca 
paBHEHHeEM YpaHHIlbl gq, 6 = (%1,.--, ns) ONpefeseT TOUKY Ha g H CH- 
Ma KOOPAHHATHBIX JIMHHM p OOpa3yeT C g yrowJ, OTJIMUHbI OT HyJs. 
’IpHMep, B KaveCTB€ KOOPHHATHBIX JIMHHM 9 MOXKHO B3ATb HOPMAJIH K Q. 
al OyeM CTpOHTb MorpaHwynH co B MpHweraroleli K g WoOmocKe 
33 O<Cp <4, rye 6—nHeKoTOpad NOMOKUNTeMbHad NMocTOAHHas. Onepatop 
| B HOBO CHCTeMe KOOpAHHaT uMeeT BUA: Leu = as(p, 9) OU /OoS+.. 
1M 3TOM: 


As (p, ?) = as (7) + 90s,1(9) +... + pas, 9) +e Ma, wir(e, 9); (6) 


WaJOrHuHO pasJaraloTcs OCTAaJIbHbIe KOXPPHOWeHTE! OMepaTopa Lett. 
oP foe 


3: 


Bpeyem HOBoe nlepeMeHHoe t= /e; Tora Soh ae ae Ilostomy 
N 
ee Deli = Mu + Se Rpt + ove Ryqitt, (7) 
p=1 

qe 
2 (k+1) Bi 
Mole >) Oe) > (8) 
j=2k 


Pte — JIMHeHHbIe AUudPdepeHiHasbuble OMepaTOpbl C OrpaHHYeHHbIMH KospPpu- 
veHTaMH, mpH p<.N nonmuHomuHasbHo 3aBHcamHe oT t = p/e. Paccmorpum 


papHenvwe Mju = 0 uw ero xapakTepucTuyeckoe ypaBHeHHe P, (A) = 
2(k+1) 


= 3 aj(¢)N. 

j=2k 

M3 ycnosutt I u Il cneqyer , 

Jliemma 1. SYpaenenue P,(h) =O umeem 1 KopHett c ompuyameronou 
ewecmeeHnotl wacmoio —h; (9), i= 1, 2,...,1 (Oaa npocmomel mot coumaem 
x pasauunoimu), u 2k KopHeti, paenolx 0. 

3. Tloctpoeune v,. Tlocrpoum mocmeqoBaTembHO B OKPeCTHOCTH 4g 


YYHKIMH Up, Uj, ---, Un, TAC Vo — pelienue ypaBHeHHA 
2 (k-+1) j 
= 2) 2% = 0 9 
Mo) = 21 aj (#) a (9) 
j= 


IpH FpaHHuHbIX yCJIOBUAX 


p+ ty, — gktt 


SS Cac ind tea aaa y oud hu) 
gh lt=0 de 


) MUM Kak (pyHKUMIO THMa NorpaHwuHOrO CIOs (T. €. 3AMETHO OTJHAHYIO 
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OT HYIA JMWb BOJM3H PpaHMilbl OONaCTH), HMCHHO, B Bue JMHeHHOH, ki 
6uHalHu 


. I 1 

‘ oe BD 

Uo Ass ek y Cj (¢) e Aj (9) # eh > Cj (¢) e j(eyele ( 
j=l : j=1 


Jlna yyosneTBopenua ycsopusm (10) cmefyeT pellIMTb OTHOCHTeAbHO Cj) 
CHCTeMy JIMHeHHbIX ypaBHeHHi C OMpeeIMTeJIeM, OTJIMYHbIM OT HYJIs. Dy 
UMA Up YAOBETBOPAeT YCOBHAM (3) C TOUHOCTbIO AO BeJIMYMHEI NOpAyK 

Ecau W3BeCTHbI Up,.-., Ui-y, TO UV; OMpefesIMeTCH H3 HeORHOPOAH 
ypaBHeHH a 7 


i q 
Mooi =— 3) Rj (014)) ( 
j=1 
(pH rpaHHUHbIX yCJIOBHAX 


Oa OL io (c=), 2 50D) 


M M3 TpeOoBaHuA, YTOOLI v; OblIa (byHKWHeH THMa NorpaHv4HorO CJO-N. 
DJeMCHTapHble HHAYKTMBHbIC paccyKeHHA WOKAaSbIBaIOT, YTO 


: 
vj =e S$) dj(t, 9) eM) Faecal Shy (2 . @) ones ral 
j=1 j=1 ; 
rye d; NOMMHOMHaJIbHO 3aBHcuT OT t =o/e. 
O6Oo3sHayad Ve = Up + ev, +... +e%uy, MomyuHM B Cuuy (7), (9) wu (1 


Ly, eVe = eubtoee {Ryi10 + [Rvdy + eRv410] +... 
.. +f [Rio + eReow +... + eV Ry 0n)}- 


Ilonaran N=, umMeem B norpaHH4yHOk nosocKke: L,;,.v.=O(e); v_ 
yAoBseTBopseT ycoBuaM (4), a ycmoBuam (3)—c TouHocTBIO Jo e. Mo 
HOOaBUTb K Ue (PYHKUHIO ea(p, ©)M—MHOrouseH cTeneHu k — | oT 
Ho t=p/e, TakKOH, 4TO ve-+e% (p, ©) YAOBMETBOpAeT ycsoBHam. (3)) 
Lys (U; oe 60) = 0 (e). 

OOosHayag yepes Y(o) PYHKUMIO C OFpaHHYeHHBIMH MPOH3BOANbIMU MOOK 
nopaqka, papyyio | npn O<p<14/,3 u paBuyio O upu p>>3, u 4epes all 
a” — (pyHKUHH, paBHBIe, COOTBETCTBeHHO, bu uM a, HMeeM: 


a 


Ee ieee: + ca] =h+O(s), 


% 
IpH¥eM W-+ Uz. s% YOBJIETBOPAIOT TpaHHYHBIM ycuoBuaM (3), (4). | 
TlopTopad yka3aHHble BbIWe BbIKJaKU, MOKHO NosyyvTb Gomee TOUHY 
= 
aCHMNITOTHKy (cUHTad W—=W, % =a): 


Us = (Wp + Ue + 20%) + €(W, + Vy, + ey) +... | 
wee be? (Ws + Use + eas) + Bs, (14 


rye Bs yAOBMeTBOpAeT ypaBHeHHto 


L,, «(Bs) = O(es), ( 


upwyem SyHKUMA B, yOBNeTBopseT ycuoBusaM (3), (4). IIpu stom i-e npou 
BOMHbI€ OT NpaBow uacru (15) uMeloT MopsqoK O(est1—-i), VW3 yoKasanHp: 
ONCHOK CuleflyeT, UTO Bs U ee NpouseodHole Oo nopadKa 2k umewm no HOPA 
6 L, nopadok sst+1, a Kacdoe caedyroujee Oughpepenyupoeanue He usmenae: 
nopadKa (s8+1) eo ecaKoli samKnymott nodobsacmu u ymenowwaem sie 
736 : , 


8: (6 cmvicae nopmol 6 L,) Ha eduHiiyy 60 ecem Q. B cuny Teopem ByloxKe- 
C. JJ. CoOonesa (*) MOxKHO NOJYYHTb OUe€HKH JNOOOro MopsyKa mo « 
etpuxe C. ’ 
Hleopema. Pewenue u-, 3sadauu (1), (3), (4) moocnHo npedcmasumb no 
Buy.e (14), ede wy) — pewenue sadauu (2), (3), w; — pewenue sadauu (2), (3) 
; fa) [i 
7 a] 4 ns @ * : 
Wamenod npasow wacmu h xa — >») Lor j (Wi) — SS Lon 4j—1(0;), [2] 
7 : ; f=1 Vet! 
4 : % ae a 
fr in (i, 2 L) Vj. — PYNKYUU muna NOepaHUu4Hoed CAOA;*%, —Oepanuuennole PyHK- 
. Ocmamok 8, uMmeem maaocmb YKA3ZAHHOZO éebllue nNopsOKA. 
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JI. B. KAHTOPOBHY 


OB OJHOM MATEMATHYUECKOHM CHMBOJINKE, yJIOBHOU 
MPH MPOBEXEHMK BbIUHCJIEHHM HA MALIMHAX 


(ITpedcmaeaexo axademuxom C. JI. Cobonesim 26 X 1956) 


Bepeweuue. B nacrosiiee BpeMA BeECbMa AaKTYaJIbHDIM ABJIACTCA BOT 
O TIpOBeeHHH Ha SJIEKTPOHHbIX WMpOBbIX MaLIMHAX CaMbIX Pa3JIMUHbIX Maigh 
MaTHYeCKHX paOOT — He TOJIbKO UHMCJICHHBIX BbIUHCJICHHH, HO M A pyrux eo | 
aHaJIHTHYeCKHX BbIKMAaOK HM MpecOpasoBaHul, JOrMuecKOrO aHalH3sa, aHasyy 
HW CHHTe3a pewIeHHbIX CXeM, OOpaOOTKH BbIUMCJIMTEIbHbIX MIaHOB HM Mporpamiy 
STO BbIBHTaeT 3afayy pa3spaOoTKH TpakTHyecKH YOOHbIX H YHHBepCaJIbH 
MeTOJOB BBeeHHA TaKOrO pofa 3aaHHi B MaLIHHbI HM CMHbIX MeTOJOB BbIMC 
HeHHA 9THX 3ajlaHHi. 

ni sTOH WeH cylecTBeHHa paspaOoTKa CJleyIOWWHX TpeX BOMPOCcoB: 

1) Co3qaHve equHooOpasHOH cHMBONHKH. TpeOoBaHHa, MpeDABsIAeMBIe! 
TaKOH CHMBOJIMKe: a) YHHBepCasIbHOCTb — BO3MOXKHOCTb IIPHMe€HeHHA OHI 
M TOM 2Ke CHMBOJINKH JIA ONMCAHHA pasJIHUHbIX NO COjep2xKaHH1O MATeMATHUECKK 
3ajlaHui; 6) TOWHOCTb H HeJBYCMBICJICHHOCTb CHMBOJIHKH; B) KOMIAaKTHOC# 
(Masia EMKOCTb 3aNHCH OTHOCHTeIbHO K COJepxKalllelica B Heli HHCOpMalluE 
r) yqoOcTBo OOpallleHusa C Heli Ha MallMHe H JOCTaTOUHAaA HarAHOCTb JIA OBI 
HOrO BOCIIPHATHA. 

2) Paspa6orka yOOubIX (OpM ONMCaHHA pacnooxwKeHuA MaTepHasia, BBI 
MMMOrO WM COXpaHAeMOrOo B MalllMHe B Tpolecce ero O6pa6orKu. 

3) PaspaOoTkKa eMHbIX MeTOAOB OOpa6oTKH MaTeMaTHYeCKO"O 3aaHud, 6e30K 
HOCHT€JIbHO OT €fO KOHKpeTHOrO coyepxKaHuA. BpraBmeHve OOULMX BHOB OM 
pallu, BCTpeyalolluxca pH Tako OOpaOoTKe, BbINCHeHHe HX CBOLICTB, Bt 
rOTOBKa TIporpaMM, [pakTHYeCKH OCYLIeCTBJIAIOMNX HX Ha MalwMHax. Vnaw 
POBOPA, PasBuTHe CBOeOOpasHoOl asreOpbl TaKHX ONepallMii — maliMHHOM a 
reOppl. 

1. Cxemb. Pasnmunpie MaTemaTuyeckue OObeKTHI (B KOHeYHOM HCI 
OyqemM OO6o03HayaTb, He3ABHCHMO OT HX IIpHposb! (GUCa, BeKTOpbI, PYHKIMH, om] 
pal HM T. J.), WeNOUNCNeHHbIMH HOMepamu. B KayecTBe OCHOBHOM 3anlMcr! 
ONMCbIBalOUeH aHHOe MaTeMaTHYeCKOe sayaHve, MpOlecc WIM TeOpHio, MbI Hp! 
HMMaeM aOCTpaKTHY10 CXeMY, ONPejeAMIOULYIO OTHOIMCHUA HU CBASH MeXKALY pad 
IMUHBIMH OObeKTaMH. Cxema Ipef{cTaBAeT psa CTPOK Bua: 


ky “¥e (Ry, ki, ky) 
ke = ks, ie ky) 


. . . 


Saecb ky, ki,...— nomepa. Kaxxyaa CTpOKa TOBOPHT O TOM, UTO HEKOTODBIII OOBEK. 
oupeyenseTca OObeKTaMH, 3alIMCaHHBIMH cripapa, Halpumep oOObeKT ky onpene 
JineTca oObekTamu kj, k, , ane 
IIpeqnoioxkum, aro uMeeTCA «Oe» OObeKTOB JOOOH MpHpobl, B KOTOPON 
CKOTOPBIM YIOPANOYHHbIM CHCTeEMaM €FO OOBEKTOB, Ha3BaHHbIM COBMeCTHBIMH 
OTHECEH SJICMEHT TOFO 2e NOMA, B sanucu: d = (a, b, c). | 
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)4, Tak 4TO B rpynne, paccMaTpHBaeMOli Kak «Ose», 9eCMeHTaMH OyAyT, Kpo- 
POCHOBHBIX SJICMCHTOB, TakKe 3HakH + H —; d= (+, a, Db) osHauaer 
ja+b. 
jllycTb Kaxk]OMy HOMepy OTHeCeH HeKOTOpbIii aleMeHT HOA. Bygem roso- 
Hb, UTO HMeCM Pelle HHEe CXEMBI, eC Np NOAcTaHOBKe B ypaBHeHusA 
|MbI BM€CTO HOMEPOB COOTBETCTBYIONIHX 3JICEMCHTOB <IIOJIA» PABEHCTBA CXeMbI 
BJICTBOPAIOTCH. ’ 
|byqemM HasbiBaTb A BH O fi CXeMy, CTPOKM KOTOpOM AOMycKaloT Takoe yno- 
oueHHe, uTO: |) pesybTaTHBHBIe JJIEMEHTHI, T. €. HOMePa, CTOAIIME B KaKOli- 
0 CTpoKe CyleBa, He MOBTOpsAIoTCH, HU 2) B TeKCTe HHKAaKOli CTPOKH (T. e. ciipa- 
(He BCTPeYalOTCA Pe3YJIbTATHBHbIC QICMCHTHI HKeexKalllux cTpok. (Mnave 
IpH, SIEMeHTbI TaKOW CXeMbI B NPHHUUNe JOMYCKaloT HEKOTOPHIT Mpomecc 
WeOBaTeMbHOrO ONpejeseHua.) 
JQICMCHTbI ABHOM CX€MbI €CTECTBEHHbIM OOpasom OOpalilaiorca B YacTHUHO 
PAMOYeHHOe MHOXKECTBO, HMCHHO, HY2KHO CUHTATb OHH JIeMeHT >]Ipyroro, 
$4 pu m1060M pacnoo%KeHHu ONHCaHHOrTO BBIIe THMa OH OKaxKeTCA HDKe, 
WAHMAJIbHbIe 9JIEMCHTbI STOTO MHOXKECTBA, T. €. HOMepa, He *urypupyrouue 
peSyJIbTATHBHBIe, OYACM HASbIBATb OMOPHbIMH. OueBuHO, YTO eC ABHAaA 
Ma paspellHMa IPH JaHHbIX OMOPHbIX 3JICMeCHTAX, TO TOJIbKO @]MHCTBCHHBIM 
a30M. 
sHanpumep, Wiad PyHKUHH 


a 


y=Ve+a(cosV x4-a+e) + 


Veta 
MMCb B Buje (ABHOH) CXeMbI HMeeT BHA 


V2.3) Ore (4-, 7.8) 3 = (4,9, 10)2 3 (10.4) 
JES SRE ay Wy eg 9 = (cos, 4) 
4=(V,6) Sena 10 =(exp 27) 


(Onepauuu HyKHO O6plI0 Obl TakxXe OOO3HAYHTb UNpamu. OOpaTumM BHuMa- 
Ha KOMMAaKTHOCTb 3alMHCH B BHe CX€MbI — BbIPaxKeHHA, BCTpeyarolluecs 
TOPHO, He JlaloTCA B pa3sBepHYTOM Buje, B OTMYNe OT CObIYHOH copmyiib= 
( 3anvcn. 

\CxeMy MO2KHO pacCMaTPHBaTb Kak (PYHKUMOHAIbHOe MpeocOpaszoBanne rpylis 
ONMOPHBIX 3JIEMCHTOB (He OOA3aTeIbHO BKJUOUAIOWeH BCeX HX, OCTAJIbHbIe 
CMaTPpHBaIOTCA Kak TlapaMeTpbl) B rpynny pesyJIbTaTHBHHIX. 

Ms qaHHol cXeMbl €CTeECTBEHHO BbIJeIAIOTCA MOACKeMbI — TOM 2Ke 3allHCbio 
aHa 3aABHCHMOCTb HEKOTOPHIX rpylll MPOMeKYTOYHBIX APryMeHTOB OT ApPyrux, 
Hao6opot, MoxkKHO paccMaTpHBaTb OMepallHio OObEMHEHUA HECKOJIbKHX CXeM 
1 COOTBETCTBYIOIe€M COrIacOBaHHH HYyMepallHH UX 9JIEMeHTOB, B YaCTHOCTH 
bIETOBATeJIbHOe HaJIOMKeHHE CXEM, CTEMeHb CXEMbI, HAKOMHTeJbHY!IO Ollepallu1o 
OObeKTaMH, TOCTpOeHHYy!IO NO JaHHOH cCxeme, H T. I. 
Ilenecoo6pa3Ho NepBoHayaIbHoe NHOJIe 3JMeCHTOB paClWIMPpHTb, BKJIOUaA 
‘erO MHOKECTBA, COCTABJICHHbIe H3 CFO 3JICEMCHTOB, CXEMbI, a TaK*Ke HeKOTO~ 
2 OllepallHv, HallpHMep BbIUMCIEHHe CX€MbI OT J{aHHOM CHCTeMbI 9JIeMeHTOB; 
THE IOJCXeMbI, OObeJMHeHHe CX€M H COOTBETCTBYIOMIMe STHM OlepalHam 
mobi. B wacTHOCTH, MOIe3HO BBECTH YaCTO MCHOJIbSyeMble ONepalluH pasBerx 
“HHA HW UTepallyH. 7 
2.Ynpomenux un npeo6GpasoBnanHug cxem. IIpusegem 
KOJIbKO KOHKPe€THBIX OMepallHi OOpaOoTKH aOcTpaKTHbIX CXeM, BCTpeyaio; 
XCA IPH pa3MYHOM HCIOJb3OBaHHH CXeM. : 
1) Jlaa BpitcHeHua TOrO, ABMAeETCA JIM aHHad CXeMa ABHOH, a TakxKe AA 
XOXKJCHUA 9JIEMeHTOB MO H3BeCTHbIM ONOPHbIM CJIy2KaT ClelHasIbHble Tpo- 
\MMBI ylopsyjouenHa cxempl. HavOonee yqoOuo ynopsfouenve Mo WorMueckor 
\MCMMOCTH, BBOJ[AIee MHHUMAIbHOe YMCIO HOMepOB, HYKHDIX JI HAXOKy 
{4A J[AHHOTO. “f 
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2) Onepanua ynpomenua. Ecim cooTHOMeHUA, OMpeeAioWHe HeCKOM) 
HOMepOB, OAMHAaK@BbI (T. €. OMMHAKOBHI paBble YaCTH COOTBETCTBYIOUHX crn 
TO TOKO OHA U3 BCeX STHX CTPOK J[OJI2KHA ObITh COXpaHeHa, a B OCTAbE 
CTPpOKaX UCKJIOUeHHbIe HOMepa JlOJIKHbI ObITh SaMCHEHbI Ha COXPaHCHHbIhly 

- 3) Ecau umeotca ToxKecTBa, CBASbIBaIOIMe TepeMeHHble, T. €. MPOMSBC 
HbIe HIM B M3BeCTHOM CremeHH MpOH3BOJIbHbIe HOMepa OObEKTOB, TO OHH MC 
ObITb 3alHCaHbl KaK CXeMHbIe TOXJecTBa — MpaBuJla 3aMeHbI OlpefeseH 
Bula noycxemb! Ha [pyry1o. Moxer OpiTb cocTaBseHa nporpammMa mpeoOp 
BaHHA CX€M B COOTBETCTBHH C 93THMHM TpaBHJiaMH. 

B xauectBe puMepa MOKHO ykKa3aTb Ha MpaBusa mpecdpasoBaHHa, 
3aHHbIe CO CBOHCTBAMH TeX HJIM HHbIX ONepaTOPOB (KOMMYTATHBHOCTh, accoul 
THBHOCTb, JMCTpHOyTHBHOCTS u Ap.). J,ucTpHOyTHBHOCTb oOlepaTOpoB --, 
HanpuMmep, 3allcbiBaeTcA B Bue CXeMHOrO paBeHcTBa S; = Se, rye 


= 5 
ual eainsche ian is Beer 
114 = (H+, 2,3) ¢ re 

: ls =(x,1,3) 


C uciombsoBaHveM TMOOOHBIX MporpaMM Ha OCHOBe JaHHbIX 3aKOHOB 
CTBHI (CXEMHBIX TOXKECTB) MOKET ObITh MPOH3BeeHO yIIpoueHHe cxem (OG 
pyKeHve JOMOJHUTeIbHbIX TOXKJeCCTB MEXKAY HOMepaMH), MOAbeM MIM’ ONY 
HHe HEKOTOPOrO OMepaTopa, HCKIIOUeHHe OlepaTopa, eCJIM ano MpaBuso 
MepecTaHOBKH C JPyrHMH H ero 3HayeHHe JIA ONOPHbIX 2JIEMeCHTOB, MAKCHMA€i 
HbIli MOJbeM TeX HJIM HHbIX APryMCHTOB BBepX, COKpallleHHe 3allMCH CXMB 
cueT BBeeHHuA OOO3HAYeHHH JIA. MHOrOKpaTHO BCTpeualoWIMXcA CXeM H T.| 

Ec MHOrOKpaTHO MpHMeHAeTCA HEKOTOPHIM aACCOWMATHBHbIM oOnepa L 
TO MOle3HO TakKHe HOMepa OOBEAHHUTS B CHCTeMYy (BEKTOP), 4TO COOTBETCTBE 
BBeJeHHIO 3HaKOB Tuna 4 a;. QTO OONeruaeT YIPOWeHHA BHYTPH TaKolt rpyni 

OtmeTuM, 4TO IpHMeHeHHe Takoro pola IporpamM lpeocOpa3s0BaHHuA pH CxN 
HOM 3alucH yOOHO OaroqapaA TOMY, YTO WOOaBJIEHHbIe H 3aMeHAIOMIHe CTPo 
MOLYyT 3aIIHCbIBaTbCA B MPOH3BOJIbHOM TOpA[Ke, a TaKKe BCJIeACTBHE BO3MC 
HOCTH JIOKAAbHOPO MpOBeeHHA pecOpasoBaHHA, T. €. PaCCMOTPeHHA OJIMIKH 
WIMX JIOPMYCCKHX CBA3eH JaHHbIX HOMePOB, Oe3 NPHBeGeHHA MONHbIX opm) 
KOTOPbIMH OHH BbIpaKalorca. 

3. AHanNuTHYeCcCKHe UpeoOpa3zs0Bauua. Jporpammnr 
HWHX. CX€MHBIX IpeoOpasoBaHHl MOryT HCHOMb30BaTbCA IPH MpoBeseHuH || 
Maluvwax pa3JIMUHbIX AHANMTHYeCKHX BbIKIAOK. 

Tak, 10 cxeme (yHKUMH BEIYHCAAeTCA CXeMa ee IIPOMSBOMHOH (TOcTaTOY| 
fIpOH3BeCTH OYyCKaHue ONepaTopa C NOMOLLbIO IIpaBHJI ero NepecTaHOBKH c yi 
UHOHAaIbHBIMA OMepaTopaMy). CxeMHadA 3alHCb MpOM3BORHOH MOxKeT UcHOl 
BOBaTbCA JIA AabHeliwero udpepenunpoBanuA HU [pyrHx mpeobpasosalll 
HM [JIA MONYYCHHA GMCAEHHOrO 3HAYeHHA MpOHsBORHOH. Te xe MeTOJHI H Mil, 
PPaMMbI MOryT HCHOIb3OBaTbCA HW B UPyrUX CyyaAX: YIpOWleHHe pallMonabhil 
(yHKuMH (JeueHHe HaBepx), OTAeNeHHe JelCTBUTeIbHOH H MHMMOT YacTeli u TH 
On MoryT HcHomb3oBaTbCA TakxKe Mist MpecbpasoBaHua, yipomlenusa, upH 
WeHHA K KaHOHMYeCKOH opMe HM Apyrux BYOB MaTeMaTHYeCKHX 3aqanuit, 
MmpuMep: a) mpeoOpasoBaHuA BbIYMCIUTeIbHbIX TaHOB JIA Gomee yROOH4 
BbIUHCJICHHA NO HAM: BbIHOC HaBepX BbIpaxXKeHHil, 3aBHCAILUX OT MHOrHX ma: 
MeTPOB, NOMbeM CJIOXKHBIX ONepallW, WCKMIOYeHHe NOBTOpHorO BETUNcmer 
BbIPAKeHHH UT. J.; 6) NpecOpasoBanne OrMyYecKUX H TeOpeTHKO-MHOKeCTB! 
HbIX (POPMYJI: BLIHOC KBaHTOPOB HapyXy, HCKNOYeHHe HEKOTOpHIX Onepanit ( 
PHWaHHA, JOMOMHeHHA); B) aHaNM3 peselHO-KOHTaKTHBIX Cxem; 1) cbopMaJIbE} 
AHaIH3 J@YKTHBUBIX TeOpuli (HAXOAJeHMe TNapasenH3MOB; YacTel, Jomye 
follMX yOoOHOe TNocTpoenHe, HT. JL.). | 
_ 4. Buruucuaenus. Cxemuast cuMBOmHKa MOXeT ObITh NPHMeHeHa K | 
HOJHeHMIO pasNMYHOTO pola BbINHCIeHHH Ha MalMHe (BUpouem, cbopmanil 
BHIUHCICHHE HEIb3A MPOTHBONOCTAaBIATh MpecOpasoBaHuio, TAK KaK OHO Tak 
MpeAcTaBaeT HeKOTOpoe MpeoOpasoBanne unopmaunn). | 
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)MoxeT ObiITh WOcTpoeHa yHHBepcasibHad MporpamMa JWI BHIYHCIeCHHA 3Ha- 
Qui ABHOM CXeMbI B HEKOTOPOM Nose, OTa uporpamMa, ONMpasch Ha uH@op- 
Hiv10 00 ONOPHBIX SIeMeHTaX, O COffep2xKaHHH UW pactoO%Kenwu UX, a TakxKe 
€ U3BeCTHBI€ MAaIIHHHbIe asropudMb! (porpaMMpl), ycTaHaBHBalollHe (10 
@popmatiuu 06 seMeHTaX) COBMe€CTHOCTb Ipyllibl HX HW 3HaueHHe ee B HOVe, 
@BOMACT NOCTPONTh ONpeAeAOMLy10 MHOpMALLHIO JVs BCCX IJIEMeCHTOB CXEMbI 
PBeyeHuA (cipaBKH) CO HX pacnomnomwKeHNH. 
9 BosmMoxubie OOacTH NpHMeHeHHA TakoroO oOOMero Mmporecca BbIynceHHH: 
TIpoBeyeHwe BbIYHCJICHHH HenOcpeCTBeHHO TO MaTeMaTHYeCKOMYy TvaHy, 
[MCaHHOMY B Buje ABHOM CXeMbI, Oe3 (PAKTHUECKOLO COCTABICHHA PasBepHYTON 
Joueli mporpamMpl («popa6» — nporpamMa-pa6oTt, pa6oratollaa m0 BBIMINC- 
€JIDHOMY IlJlaHy); 6) B Ka¥ecTBe OObeKTAa BbIUHCCHHA — BbIXOJHBIX JAHHBIX 
PKHO IIPHHATb He CaMH Pe3YJIbTATHI, a IPOTPpaMMbI; TAKHM OOpa30M, MOOOHBIK 
OWecc BLIMHCJICHHA MOXKET BbIpaOATHIBATh TPOrpaMMY BbIYHCIeHHI TO aH 
)My Tiany,T. €. B MpHHWHne TaKMM MyTeM MOXKeT ObiTb NocTpoeHa MporpamM= 
pyrolad porpamma; B) AVIA BbIMMCIeHHA, TOUHee, ypoljaioulero mpeobpa- 
3aHUA, BbIPaKeHHH, B COCTAB KOTOPbIX BXOJAT NepeMeHHbIe M UMCJIa; T) Bbl- 
cmeHHe 3HaAYCHHH MO HCTHHHOCTH JIOrHYeCKHX BbIPaKeHHH; OHO MOKET ObITh 
elaHo Oojlee 3KOHOMHBIM, eM TIIPHMHTHBHOe — 10 BCeM KOMOHHALLHAM; 
Pa3JIHUHbIe BHIUHCJICHHA B TOMONOrHH, TeOpHH py U TeOpHu CTPyKTyp, 
Hy2xKHO CUHTaTb y2Ke B CaMoe OIMKalilee BPEMA OCYLECTBHMBIM Ha MAIIMHaX, 
Pay C OObIGHBIMH UHCJICHHBIMHM BBIUHCJICHHAMH, NONIHOe aBTOMaTH¥eCKOe 
\OBeJeHHe OMpeeeHHOTO MaTeMAaTHUeCKOrO MeTOa PeleHHA 3aayv, C BbI- 
WIHCHHEM BC€X HEOOXOJMMBIX YHCIOBLIX H AHANHTHUCCKHX BbIKMAaOK, a TaKKe 
Wruueckoro aHamu3a. Hapsaqy c ucnomb30BaHHeM B TIPHOJIWKeHHBIX BbIUMCIe- 
lAX HU MpHKMaqHOH MaTeMaTHKe, MAaLIHHHbIM aHasIH3 JOJKeH MOYYHTb CHCTe= 
\THUeCKOe IIPHMeHeHHe HB pAe TaK HaSbIBAeMbIX TeOpeTHYeCKUX OONacTelt 
ATEMATHKH. 


JleHuHrpagcKoe oTyejeHHe Ilocrynuno. 
Marematuyeckoro uHcTHTyTa uM. B. A. Crexnosa 24 1X 1956 
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ALE alee Akafemun ppt cCcCcP 
1957. Tom 113, Ns 4 
‘\ 


B. A. KOHAPATbEB 


PEWEHHM YPABHEHHS y’ + p(«)y = 0 
(IIpedcmasaeno axademuxom H. I. Hemposcxum 8 X 1956) 


Viszecruo (3,°,”) *, aTo pellleHua ypaBHeHus 
y" + p(x)y =90 


ABJIAIOTCA HEKOJICOMOMIMMUCH Ip X > Xo, eCJIM CYLIeCTByeT HelpepbiBH 
quddbepeniupyemaa dyHkuua 9 (x) Takas, 4TO 


Of ep O8 oe eG O,. ie Daag 


[lomb3yAcb 9THM, Je€rKO NOJYYMTb pA MOCTATOUHHIX YCJIOBHU, pH KOTOPH. 
pewieHua ypapHenua (1) OyazyT HeKoneOmouluMHcaA. 

Teopema 1. Ecau npu x >xX»9 cywecmeyrom noaoscumeronan Judge 
peruupyemaa yAkyua r(x) u nocmosnnan y >O makue, umo npu KaKol) 
Aubo KoNcmanme C éeolnoANAemcA HEepasenxcméo 


; } aA og Me / pes 12, , , a 
SAH EVI<—\ [p—S ravte< Sti, xb, 


mo pelweHuna ypaenenusn (1) HexoneOarowueca. 


IIpu BbINOTHeHHH yCNOBHH Teopemp 0, (x)=o ((Le— > | rdx+C) 
a 
e 


YAOBNeTBOpxerT ycmoBHio (2). B  camMom' jene, ecu  o603HaUH! 


—\[p— Cape rae tC =u, nomyuum: 6, + 6? + +p =(ru'+rutuwy 


+ pr’) [12 = [— pr?-+¥fy (1 —») COerlucitith #73l fcc = Tea 
—r Ye alr + V/s 
Caegctsue |. Ecru v=1, apart Teopema [IlerponapsoscKkoni (7) 


Cnegcrspue 2. Ecm r=x, nowyyuaeTcs, TO JIA HeKOMeOMeEMOCT 
AOCTATOUHO BHITIOJHEHUA Ip KaKOM-JIMO0 vy > 0 HepaBeHcTBa 


<Vv. 


CaeactBue 3. Ec r=x*%, «>0, To NowyyaemM JOcTaTOUHoe yCJIOB 
HEKOJeOJIEMOCTH 


0< — spdr—15 


Cc 


0<—\ prtdx+C<ax a t | 
a 
Np Kakux-mH00 C u a> 0. | 


* 
B sametKe (7) aHo 9eMeHTapHoe ROKa3aTembCTBO 3TOFO (pakta. 
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iTeopema 2. Ecau cytwecmeyem Oughpepenyupyeman ynKyusn r(x) ma- 


|, “mo 
@ 


b, 


x 


0<—(\(pe— Lyrae tor, a 2x, 


}2 Oot npu KaKkoli-nu6ydo nocmosnnoli C, mo peulenua ypaenenus (1) ne- 

OAMOWULLECA. 

iIpu BBINOJHEHHM YCJOBHH TeopeMbl TakxKe JNerKo Halirn synKuno 0 (x), 

SJETBOPAIOULyIoO HepaBexctBy 8’ + 6° + p<0. Taxoit pyHKuuelt, Hanpumep, 
x 


il ( il 1 
al \ px— 7.) rdx +C| 7st 
a 
Joneyzctseue. Ecam Bospmem r= (In x)*, «>0, To nonyauM, uTo Ana 
jomeOeMocTH JOCTaTOUHO 


daerca O(x) = 


| c 1 0 a 

1° 0<—\(px—F) (nx) dx +-C <a(Inx)*~. 

‘Teopema 2 jlaeT lonycTuMy:o Ja COXpaHeHua wHeKowleOemMocTH Mepy 
moHeHud dyHKuun p(x) or 1/4x*, a Teopema 1 jaer Mepy Takoro oTKsIO- 
“A OT HYJIA. 

HTeopema 38. Ecau cywecmeyem Ougpepenyupyeman dynkyua r(x) >0 
‘aa, umo 


x 

lim \ (er — ip) de = + 00, 
x +00 : Fe 
_Kaocdoe pewentie ypaenenua (1) umeem O6ecKkoneuHoe uucao HyaAeti na 
oo). 
Jlonyctum mpotusHoe. Torja OyJeT CyMlecTBOBaTb HEIIpepbIBHOe JIA xX >> Xo 
jeHHe ypaBHenua §’ + 6%?+p=0 (*). DYynkuna u=Or yyoBneTBopseT 
BHeHulo ru’—r’u+u?+pr>=O0. Suauut, u’ —r’?/4r+pr<0. Vute- 
pya, Nonysyum lim u(x) = —oo, orKyfa culeqyet, To Bce (byHKuHH 4 (x) 
x= -co 


WUaTeJbHEI pH xX > xX,, YTO HEBO3MOXHO (#4). 
Vis stoi Teopempl mp r = x* (a< 1) cnegqyer pesysbTaT Xusuia (*): ecu 


x*dx = oo (x<1), To Bce pelieHua ypaBHeHua (1) uMeloT OecKOHedHOe 
co 


NO Hywel. OTMeTHM, YTO MOXKHO JOKa3aTb, TO eCJIN \ (px dG gOS 


foe) 
<a< 1), To pelleHHa HMeIOT MaJIO HysleH; pxAT > saz THE Gn 

n= nets On) 
Me OBATeJIbHOCTh HYyJIeH IPOM3BOJIbHOrO pellieHHA, CXOAHTCH. 
Teopema 4. Ecau cywecmeyem Oudgepenyupyeman dynxyun r(x) >0 


aA, 4tNO 


(a 


x 
: 4 sae 
lim \[(ex— 3g) ee = aeyoos 
4X At 
xX> +00 s 
ece peiulenua ypaenenua (1) tumerom 6ecKoHedHoe 4ucno Nye np 


X<_ +00. 


oKasaTesbCcTBO aHaJOrHUHO YOKa3aTeIbcTBy TeOpeMbI 3; BMeCTO YHKUHH 
alo paccmoTpeTb wu = (8 — 1/2x) rx. 

SaeneTBue. Ecam 3a tbyukumo r(x) B3aTb (In x)”, «<1, To nomyauM 
ATOUHOe YCJIOBHe KOJeOJIeEMOCTH: 


( (ox —L)an x)" dx = + co. 


a 


Teop eM a 5. Ecau pewenusn ypaenenua. y" +.0(x)y==0 umeomy 


[a, ~) GecKkoHewRoe “UCAO NYyAell, NpUYeM I\ edx|<oo, \ pdx | <6 


\ pdx > \ odx>0, mo pewenun ypaenenus (1) maKkote umerom beckoned 


x x 

4UuCAO HY Aell. 
Jlonycrum wpotuBHoe. Torga ypapHenue 6’ + 6?-+ p=0 uMeer Heor 

HMYeHHO MpofouKaemoe pellieHue. Cyemap sameHy . 


v(x) =0— | par, 


nowvly4HM 


vt [e+ | par] =o. ( 


Cpequ HeorpaHvyeHHO MpososKaeMbIx pellleHHit STOO ypaBHeHUA Halle 
MOJIOMKUTEIbHOe, B IPOTHBHOM Cyly¥ae, TaK KaK B CHJly (#*) %— MOHOTORI 
HeBospactaiomlad (byHKuMA, Bce §(x) B chy (*) ObluH Obl OTPHLaTeJbEl 
HauHHad C HEKOTOPBIX X, YTO HeBO3MOXHO (4). Odo3HaYHM MOJIOAHTEJIBH 


[oo} 
peuienve yepes %. PyHKuna o (x) = + \ odx  fOuKHa yNOBsIeTBOpS 
Y 
ycuIOBHIO 0’ ++ o? -+-0 <0, HO 3TO H€BO3MOXKHO, Tak Kak mpequoara Joc, ih 
ypaBHeHue y” + 0 (x) na = () Mey KoOIeOuoMlHeca peuieHua. M3 sToH TeopeM 


4+ 
Wax 


HallpHMep, cwleqyeT, 4TO ecu ( pdx >——, => 0, To Bce pemeHnua ypai 


x 

Henna (1) KoueOmomueca. 
Teopema 6. Ecau npu Kakux-au6o x) ua<1 umeem mecmo xept, 
6eHCMB6O 


x 
\ px*dx > CS 


Xo 


(BO a Lines pee byl Ney 


206 Q(x). = = px*dx + eo Es a D —+| x*1 (g, Wu g_ — coomeemcmeeHHd 


nonoocutnenonan u ompuyameronaa wacmu &(x)), mo pewenua ypasnenun (| 
umerom OecKoHeLHoe 4UuCAO HyAeli. 

IIpeqnouoxKuM, YTO yCAOBMA TeOpeMbI BBITIOJIHeHbI, HO pemenusa (1) HMeIc| 
KOHEYHOe YHCIO Hywel. Torga ypaBHenue 6’-+ 0?+ p—0 umeer HeorpaHt 
YeHHO IIpoosxKaemoe pellieHue. DyHKUMA u = Ox* yRoBNeTBOpHeT ypaBHeHHI 


= gx%1/9)2 @ 2x%—2 . 

yt p Ser + pre — 0 | 

JW x* | 
— C (u—ax a 2x1 Cay ae | 

u (x) aa dx + px te Tae + gay 1) = (0. | 
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wPeAM ero HeorpaHWyeHHO NposOJMKaeMbIX pellleHHH HaliqeTca TaKoe ty (x), 


oO 
(uy == ax%—1/2)2 ; 
jo dk <0, B NPOTHBHOM CJIy¥ae Bce u(x) ~>— oo H O(x) 


Ho Obt <0 upu Oombumx x, a 9TO HeBO3MOXHO (‘). 


y ul =o a PA o—T - 
a se Uy (x x) = A +f tees thls + Wy — px*dx, rye 
es) es et ? Xo 
Bu (x,) — eee gerne a, 
4 (am 


ra D Upeqnosowum A>0. Torga 


Xo 


i, 
ax" 122 y= Ve ut 


co 


ee ell br 
h+¢ OR ere ee sess eI fl dx >\ = a 
: ) x 


2 (ge 
gee Dye re-Wl? oe dx > \Sde+ , 
x 


© 
\ i Bee) 


a 


z dx << oo. IlomyuenHoe mpoTuBopeyve JOKa3sbiBaeT Teopemy. 


Xo 
x 


YCJIOBHA TeEOpeMbI, HallpHMep, OyyT BbIMOJHeHbI, ec \ px dx —mtepno- 


os 


é © ...9 
g& 
yeckand (pyHKuHA.. OrMeTHM, 4TO TpeOoBaHHe pacxoMMocTu \ 1 dy v 
é XG 


oa AX OTOPOCHTb HeJb3s. 

Teopema 7. Ecau pewenua ypaenexut 
ep (AY pO Orit tl RIP) 

KOACO AOLULLECA, mo Wu peweHusn ypasnenus 7 


n 


y" + (DB cifi) y= 0 


ENN, 


Ss 
once NeKkoAebmrolMUecA nNpu c; > 0, ea Cre 
7 t=1 
-JleiicrsuteabHo, u3 HeKOvleOseMOCTH pelleHHii 2THX ypaBHeHuii cueqyer, 


‘0 ae Kaxkgoro i cymlecTByioT 4; Takxe, g77e Bitlet fp <0, aclOnsa 


= > c;9; yaoBmerBopsxeT ycnoBuio 8’ + 6? + Se Cifi <0, oOTKYMa CHeAyerT 
i=1 


ose OseMOCTS. Jaa cryyan n= 2 cM. (*). 


MockopcKHlt rocyfapcTBeHHbI YyHHBepCHuTeT Ilocrynuao0 
um. M. B. Jlomonocopa » X 1956 
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JI. H. KOPOJIEB 
KOJIMPOBAHHE HW CBEPTbIBAHHE KOJIOB 


(ITpedcmaeneno axademuxom M, A. Jlaspenmveeoim 25 X 1956) 


§1.O06mue n onoxeuHnU aA. Tox anbasputTrom Oygem nogp 
3YMe€BaTb KOH€YHOe MHOXKECTBO SJIEMCHTOB, QJICMeCHTbI STOTO MHOKECTBA Ha 
Bem 6ykKBaMm4H. Uncno OykB anctbaBuTa Ha30BeM erO OCHOBAH HE} 
OnpeyeuM c JI OB a aHHOrO alaBuTa KaK yYNOpAOYeHHOe KOHEYHOe MHOAE 
CTBO, KaXKJOMY 3JIEMeHTY KOTOPOrO MOcTaBJeHa B COOTBETCTBHe OHA HU TOU 
oqHa OyKBa amcaButa; A. A. MapKos McnouIb3yeT HECKOJIbKO HHOe ONpeeseH 
copa (1). CioBa MoryT COJepxKaTb OMHAKOBbIe OYKBbI H COCTOATb TOJIbKO I 
OMHOH OykKBbI. YNOPAMOUCHHOCTh ABJIACTCH TIaBHBIM B OlpeseseHHH CIOBEB 
Iloy AA HHOW CMOBA CHe_yeT MOHHMATb YHNCIO BCeX OYKB B CJIOBe, Cue 
Tas OMHAaKOBbIe. COBa JaHHOrO aaBuTa OOpasyl0OT MHOKECTBO BCeX CJIOB & 

Eca1M yYNOpAOUHTh KaKHM-sIH60 O6pa30M aldaBuT, T. €. CCH YyCTaHOBUT 
Kaky!0 OyKBy C4UHTaTb NepBot OyKBol adaBUTa, KaKY!O BTOPOM HT. Jl., TO BC#! 
KO€ CJIOBO MOXKHO CUHTATb NO3HUHOHHBIM IpecTaBJIeHHeM OlpefesIeHHOrO Md’ 
JIOKUTEIbHOFO YHCJIa B CHCTeMe CUMCJICHHA C OCHOBaHHeM, PaBHbIM OCHOBAH HI 
aul(paBurTa. 


3HauHOe COOTBETCTBHE MEY OyKBaMH asaBHTa W YMCAMM HaTypaJIbHOrO pA 
oT 0 qo r — 1, rye r — ocHoBaHue amcaputa. Torga BCAKOMY CJIOBYy 


Gr, ar, ons ary 


C]UHCTBCHHbIM o6pa30m CTaABHTCH B COOTBETCTBHE YHCJIO 


kyr") + kart? Leet Rar = Sere. (1}} 


i=1 


B cumy eMHCTBeHHOCTH HpescTaBseHua uNCca B dope (1) KaxOMy uHCIy) 
MOXET ObITb MOCTABJICHO B COOTBETCTBHE OHO H TOMbKO OHO CJIOBO Ap, Ajy.+-An,, 


An®aBuTbt ¢ OMMHAKOBbIM OCHOBaHHeM MBI He OyyeM pasmMuaTb H Oye 
CYUHTaTb HX JKBHBAJICHTHbIMH. ~ 

Beakoe oToOpaxkeHHe MHOKeCTBa CJIOB JaHHoro ambaButa Ha MHOKECTBO! 
COB TOTO »%Xe caMOro WIM Apyroro andaButTa HasbIBaeTCH KO MU POBAHH- 
€M, a OOpa3bl — K O 1 AM HM COOTBETCTBYIONIMX CJIOB. 

Bo MHOrHX I1pakTH4eCKHX 3aayax paccMaTPUBaeTCA HE BCe MHOKECTBO CJIOB, . 
a KaKaA-TO YacTb 3TOTO MHOMKECTBAa, BLIOPAaHHaA MO OMpeeNeHHbIM 3aKOHAM.. 
IJosTomy B fanbHelimux paccyxjeHuax MbI GyeM paccmaTpHBaTb HEKOTOPOe } 
KOHEYHOE NOJMHOKeCTBO MHOKECTBA BCCX COB JaHHOrO awcaBuTa, KOTOpoOe | 
Ha30BeM C JOBAapeM. O6bemMOM CNOBaApsA OyyeM Has3biBaTb. 
4HCIO COB B CMoBape, a THHOW COBaPp A — CyMMY JUIMH Bcex COB, 
ero coctaBssaiomux. [Ip KoqMpoBaHuu CHOBapA MOFYT MpOHCXOAUT pasvIMUHBIe 
NpeoOpa3o0BaHuA AHH OTACbHIX COB, TAK Ke KaK HW JWIMHbI BCero clOBapa. 

Teopema 1. Cywecmeyem sucao d(r, N), saeucaiwee monroko om ocno- 
6anusA Fr KOOUpYIOWeco ANgasuma u om obsema caceapa N, makoe , umo npu MOo- 
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 63QUMHO-OOHOSHAYHOM KOOUpOBAHUt On~UuNa NnoayYeHHoco caogapa 1 6 yoem 
Gwe uau pasna d, 

@fakum oOpasom, ecu pH KaKOM-s1H60 KOJMPOBaHHH JVIMHA TOWyYeHHOrO 
(apa 7 OKasanacb MeHbIe, TO KOAUpOBaHHe HeoqHo3HayHO, V3 TeopeMbI | 
#-KaeT, YTO TPH 000M ciocoGe B3aMMHO-OAHOSHAYHOTO KOAUpOBaHHA MaKCH- 
jbHad [WIHHa KOJa B CiOBape Ooubie HIM paBHa E(log, Nj)+ 1. 
}2.CBepTHBauHue KOQOB. Anropumnl KOJMpOBaHHA MOryT ObITb 
HNeHI Ha [Ba THMa: alaBuTHOe KOAMpOBaHHe H CMOBapHoe KOAMPOBaHHe. 
CL anmaBuTHOMy KOUPOBAHH 1 OfNocATCA Te aropucmbl, 
NOCTpOeHHA KOTOPbIX He TpeOyeTca 3HaHuA COcTaBa Bcero cmoBaps. Ancpa- 
@10e KOAMpOBaHve MOXeT ObITb NpHMeHeHO K JOOOMy cOBy, NpHHaqexa- 
fy MHOXeCTBY BCX CJIOB, BH€ 3aBHCHMOCTH OT TOrO, UPHHaVexKUT JH OHO 
@3apro unu Het. AncbaBuTHoe KO{UpoBanHe MOXeT ObITS OCyMIeCTBeHO, Ha- 
ep, MpocTohH 3amMeHol. Kako OyKBbI HCXOHOTO cIOBA COOTBeTCTBYIONLeH 
@Ounauneli GyKB KO_Upyioulero amaBuTa. 

WAOCKONbKY COBAPb OrpaHH4eH, BO3MOXeH Jpyrol MeTOA KOJUpoBaHHs, 
SOPbIH MbI Ha30BeM CjIOBapHbIM. CnoBapb ynopsjounBaercs, onpeyensioTcs 
}AQKOBbIC HOMepa eFO CJIOB M 3alHCbIBaIOTCA B OOO3HAYeHHAX HOBOTO as(pa- 
a. Ja NOCTpOeHHA KOJa CIOBAa B 3TOM CyIyYae HEOOXOAHMO 3HAaTb BeCb CJIO- 
b, UTOObI HMETb BO3MOXKHOCTH ONPeACNHTb MOPAAKOBbIi HOMep STOFO COBa 
TOBape. CnOBapHoOe KOAMPOBaHHe MOxKeT ObITh IPHMeHEHO TONHKO K CJIOBaM, 
Hale%KalluM JIaHHOMY CJIOBapto. 

pocTad 3aMeHa ABIAeTCH, BOOOUIe TOBOPA, HepaiHOHaNbHOM B CMBICIe 
yY4aeMbIX J\JIHH KOJOB. 

BosHukKaeT 3afaua COKpallleHHa AIHHbI KOJOB, HallpuMep, MOJIyYeHHbIX IIpo- 
 3aMeHOH, HI 3ajjada OTbICKaHHA Takoro amropudMa asipaBuTHOrO KoOAu- 
}aHHA, KOTOPHI!t JId CNOB aHHOrO cIOBapa Japa Obl KOAbI MEHFIUel WHHL, 
/ mpoctaa 3aMeua. 

OnpeyeuM onepalvio yn CBE PTHBAHHA KOROB ZO AANHEN 
onepalluio, KOTOpad BCAKOMY KOJly JIOOOM JJIMHbI CTaBHT B COOTBeTCTBHe 
{ JJIMHbI 1 TOTO 2%xe asdaBuTa. 

IIpumepamu onepalluii CBepTbIBAHHA MOryT CJIy2KHTb Cyeqyrouine: 1) cBep- 
3aHHe OTOpacbIBaHHeM OYyKB CJIOBa, NOPAAKOBbIe HOMepa KOTOPBHIX OOIbIIe 1; 
}CBEPTHIBAHHe BLIVepKHBaHHeM OyKB 10 KaKOMY-JIMOO TIpH3sHaky, HallpHmep 
‘HBIX; 3) JedeHHe KOjla CIOBAa Ha YaCTH, KOTOPbIe 3aTeM CKJa[{bIBaIOTCA TO- 
<BeEHHO 110 MOjlyuJo rf. 

CpepTbiBaHve KOJOB MOXKET HapYlIUHTb OJHO3HAYHOCTh KOWNpoBaHHuA. IIpu- 
1eHHe OMepallHl CBepTbIBAHHA K JBYM Pa3JIMUHbIM KOJlaM MOXeET aTb OMHa- 
3bIHi pesysbTAaT. OjHako BepHa CJlefylollan Teopema: 

Teopema 2. Cyiwecmeyiom makue KAaccol Onepayutt ceepmbleaHUA Yn, 
1 KOMOpolX eepoAMHOCMb mMOZ0, 4MO NPUMeHeNUe ONepaYULL Yn KO 6CCM KOOAM 
eaps KHapytuum COHOSHALHOCMb KOOUposanuA, Npu yeenuueHuu N Cmpemumca 
4Y Aro. ; 
‘Jina cnyuad cioBaps, KOTOpbI MOXKHO CUHTaTb CTyyaliHol BbIOOpKOli H3 
O%KeCTBa BCeX CJIOB, HpHMepOM OMepallHH CBepTbIBAHHA TakorO KJlacca 


MACTCA OMepalHA Yn, OONaarollad TEM CBOHCTBOM, YTO Nocwe IPpHMeHeEHUA ee 
4 


cyualino BbIOpaHHOMy KOy cyleqyeT OAKUaTb C BEPOATHOCTLIO Pp = =, 


ABJICHHA B KavecTBe CKATOLO KONA M1000F0 U3 YHceN OTO Jo r°— 1, rye r — oc- 
BaHHe aJaBHTa. ‘ 
Onepaluu cBepTbIBaHHA KOJOB MOTYT OCYMeCTBIATbCA Ha BbIYMCJINTebHOU 
mune. CBepTbIBaHHe KOJOB MO3SBOJIAeT 3HAYHTeIbHO COKPaTHTb oObeM 3ano- 
Halollero yCTpOlicTBa B BbIYMCIMTeIbHBIX MalIMHaxX WJM YBeHYHTb oObeM 
(bopMallHu, TepeflaBaeMol MO pa3JIMYHbIM KaHallaM CBASH. 
Mucruryt TOUHOH MexaHHKH u BbIUHCJIUTeJIbHOU TeXHHKUH Iloctynua0 
AxagemuH HayK CCCP 10 X 1956 
LWMTHPOBAHHAA JIATEPATYPA 
1A. A. Map «os, Tp. Marem. uucr. um. B. A. Crexopa AH CCCP, 42 (1954). 
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E. M. JIAHJMC u axagemux HW. ©. METPOBCKHA 


d P(x, | 
O 4MCE MPEJEJIbHBIX WMKJIOB YPABHEHHA & — ae 


rE P HW Q—MHOPOUIEHbI CTENEHH n 


SameTKa MOcBAUeHa Bompocy 06 OUeHKe CBepXy UHCJa NpeevIbH, 
IMKJIOB ypaBHeHHuA 

dy _ Ply) 

dx = Q (x,y) ’ 


rye P u Q—nuorognenb crenenu n. TloKa3pilBaeTca, YTO YHCIO Mpesesb 


3 2. 1a 
9n? + 1 oo 6 ipa n= oe 


IHKJIOB TaKOrO YpaBHeHHA HE MpeBOCXOHT 5) 


9n3 — 4n? — 27n + 14 
2, 
Mero, ¢€ HOMOMbIO KOTOPOrO MOMyYaeTCA 3TA OeHKAa, CXOJeH C MeTOIG 
IIPHMCHABLIMMCA HaMM IIpPH OWeHKe HCA MpefebHbIX WHKJOB ypaBHe 
Bua (1), Korgqa creneHH MHoroweHoB P wu Q Obl paBHbl ZByM (2). 
PaccMoTpHM KOMIWIeKCHOe ypaBHeHue 


u mIpH n= 2k. 


ay Pea) 
ax  .Q(x,y) 


P vu Q —uorowlenbl creneHu  c, BOOSIE TOBOpA, KOMMMeKCHEIMH Koop 
mventamu. [IpocrpaHcrBo (x, y) — KOMMJIeKCHOe TIpOeKTHBHOe MpoOcTpaHcT 
CoorpercrBylomjee eHCTBHTeIbHOe YeTbIPeXMepHOe MpocTpaHcTBo 6y]W 
oOosHayaTb yepes Ry. B Ry MbI BBECM KAKHM-JIHOO CHOCO6OM KOMMAaKTHY) 
MeTpHKy. 

Tlog pemenuuvem y= (x) ypaBHeHua (2) MbI 6yyqemM NOHMMaTb NOH 
aHaJIMTHYeCKy!o (pyHKUHMIO (aHaJIMTHYeCKOe MpOoLKeHHe NO Beliepuirpace: 
guemeHTa pemenua). MuterpawbHok KpUBOL OyyzemM HasbiBaTb rpachAy 
@ pemenia y= (x) B Ry. Kpome o6nikkHOBeHHBIX TO¥eK, K @ mbI 6yAG) 
IIPHUMCIATh TakKe NOJOCbI HM TOUKM BETBJICHHA KOHeYHOTO MOpayKa. 

SaMKHYyTYIO OAHOMEPHY!O KPHBY!O (TOMOJIOrHYeCKYy!IO OKPYXHOCTH, se “| 
Ulyio Ha HHTerpaJbHOM KpHBoH WD) OyyeM HasbIBaTb ILUK JIOM. | 

PaccMOTpHM Tellepb JeHCTBHTeMbHOe ypaBHeHHe 


dy _ P(x’,y’) 

dx Q(x',y’) 
x" MW y'— JelicTBHuTebHble mMepemennpre; P u Q—muHorouseHbI creneHu 
C JeHcTBUTeIbHbIMY KoSdpulnentamu. WutTerpambubie KpHBbIe 3TOrO ypaBH 
HHA MOMHKHO PaCCMATPHBATb KaK pe3yJbTaT NepeceyeHus JelicTBUTeTbHC 
mockoctbio (Imx=0O, Imy=0O) wuuTerpambHBIX KPHBbIX KOMMVIeKCHOD 
ypaBHenua (2) B-cmyyuae, korgza Kos(PPuLHeHTEI MHOPOWICHOB, CTOAULUX 
npaBoll YacTH, MPHHMMaloT JaHHble JelCTBUTebHbIC 3HaueHHA u Rex = 
Rey =v. Byyem TOBOPHTb, YTO TakOe. KOMIIJIeKCHOe ypaBHenue (2) coo 
BETCTBYET JaHHOMy JeHCTBUTebHOMY ypaBHeHulo (2°), 
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Nemma 1. Ipedeaonoui yuxa Oeticmeumeaonoeo ypaenenus (2°) seasemcn 
NOM, HE COMOAC2UUNEIM HYAIO HA UHNMeePAAbHOIL KpUeoti GoomMeemcmeyto- 
9 KOMNAeKCHO2O YpabHenua (2). 

Tea npederonvix yukaa OeticmeumeabHoeo ypasnenusn (2°), azeoicawue na 
Mt u moti oe UHnMeeparbHoli KpUs6oli COOMBemcMeYyrIOUYe2cO KOMNAEKCHOZO 
BHeEHUs (2), HE 2OMONOeLLUHDL mencOY Coboti. 

Hasosem waka L, exalt Ha MHTerpabHoli KpHBoit ypaBnenus (2), 
OOCTHIM, CCIM erO MpoeKUHH Ha WIOCKOCTH xX M Y He HMeIOT Camomepe- 
eHui. Ckaxkem, uTo uuKap L,,... , Lm, meKalllve Ha WHTerpasbHblx 
[BbIX ypaBHeHHa (2), MpaBHJIbHO pacCHOMOKeHH, ec UX Mpoek- 
Ha IJIOCKOCTH X HW Y TlolapHO He TepeceKaloTcs. 

JlemmMa 2. Maxcumanonoe aucno npederonvix yuKkaoe ypaeHexus (1) ne 
lle, HEM MAKCUMAANOHOE UUCAO HE 2OMOAOALUMHOLX HYAIO WU HE 2OMOAODCU4HDOIX 
je Opyey Npocmelx NpPaAeUALHO PACNOACICEHHOIX YUKAOB YpaeHenusn (2). 

@ O6osHauum uepes D mnpocrpancrBo KoaduuHeHTOB MHOoroueHoB P u Q 
BHeHuA (2) [((2-+ 1) (n+ 2)-mepHoe KommuekcHoe um 2(n-+ 1) (n+ 2)- 
JHOE JeHCTBUTeJIbHOe NpocTpaHcTBo]. 

Jlemma 3. Cywecmeyem muoocecmeo N < D, ne pasdenstowee npocmpan- 
6a D, makoe, umo Oana arwboti mouku «€D\N 4ucao npocmolx npaeuAaono 
CNOAOSCEHHOIX HE COMONOZUYHOLX HYMO U Opye Opyel yuKAOe ypaeHenus (1) 
2MOAHHO. 

Jlemmpr 1, 2, 3 cogepxatca B paGorTe (*). 

Jiemma 4. [Tycmp n = 2k —1. Cytwecmeyem o6aacme U @ npocmparncmee 
9n3 + n® — 6n + 6 
2 
bHO PACNONOMCEHHOLX NPOCMbIX UYUKANOB, HE 2OMONOC2UY4HOIX HYAIO WU He 2OMO- 

eu4Holx Opye Opyey. 
JloKka3aTeJIbCTBO 93TOM' JIEMMbI IIPOBOJHTCA CJIeqyIOULNM OOpa3o0m. 
PaccMoTpHM ypaBHeHHe 


—OAA Ka2cdott mouKU KOoMopoti umeemca He Oo.2ee npa- 


dy as Po (X,Y) : (3) 
dx Qo (x,y) 
SIILHM PelleHHeEM KOTOPOTO ABJIACTCH CBA3KA MHOTOUJICHOB 
M (x, y) = CN (x,y) (4) 


emeHu k, T. €. (C TOUHOCTbIO JO OCOmero MHOKUTEA) 
Po (x, y) = M,N — NM, 
| Qo (x,y) = MyN — NyM. 


Tlycrb ypapnenue (3) TakogBo, uTO BCe ero OCoObIe TOUKM pa3JIMUHBI. 
[yer 2TOMy ypaBHeHHIo oTBeyaeT TouKa « €D. Jlycrb A — Hekoroppiit 
a--1)(n-+ 2)-mepupiit KomMueKcHbili BeKTop. PaccMoTpHM KOMIIJIeKCHYIO 
pamyio «=a*-+ At B mpocrpanctBe D. 

Ilyerh L—3amKnyTadt# KpuBat Ha pemwenun ypapneHua (3). IlycTb 
Kor Yo) CL uw ttycrb y (x, y*,t) — pewienue ypaBHeHua (2), CooTBeTCTByIONero 
ouke a -+ At, mpoxogamee yepes TOUKY (Xo, y"). Hyer C—npoexuua L 
A IIJIOCKOCTb Xx. 


dy (x,y 57) 


PaccmoTpuM mpupatlenue byHKuWH ~—3-——|ye_y, UPH OOxoye BoKpyr L. 


tT=0 


ITO TipHpailleHve € TOUHOCTbIO JO MHOXKUTEIIA PaBHO 


{exo} —\ (G5), 4°] (Gh). () 


Xo 


Ilyctb c—3Haueque napamerpa B (4), HpH KOTOPOM KPHBasl CBASKH 
pOXOJMT vepe3 TOUKY (Xp, Yo). [pu ukcupoBaHHOH KpHBoK C Ha mnocKo- 
ru x (5) ecTb byukuusa c. O6osHayuM ee yepes v,“. 
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Toqo6uo TOMY, Kak 9TO CfelaHo B padote ('), MOXHO NOKa3aTb, 4TO 
TOrO YTOObI OMCHHTb YHCIO MPOCTHIX MPaBHJIbHO PacHOJIOX%KeHHbIX He TOMUH 
THUHBIX HYyJIO W He YOMOJIOTHYHBIX Apyr Apyry WAKJIOB B OKPeCTHCR 
ypaBHeHH a’, J{OCTATOYHO OLlCHHTb MaKCHMaJIbHO€ BOSMOXKHOC HCI 
3aMKHYTHIX KpHBbIX Ly, ... , Ls, JMeKallMX Ha KOMIIJIEKCHBIX KPHBBIX} 
C BbIKOJIOTbIMH H3 HUX OCOObIMH TOUKaMM ypaBHeHUA (3), TaKHX, 4TO: 

a) L; (i= 1, ..., 8) HE TOMOJOrHYHbI HyJO Ha COOTBETCTBYIOWeH KpHi 
u3 (4) C BbIKOJOTHIMA TOUKaMH ypaBHeHus (3); , 

b) L; u L;, mexauwe Ha OfHOH HM TOH Xe KPHBOH, He TOMOJOTH™ 
Apyr Apyry; 

c) npoexuuu L; (i =1, ... , Ss) Ha OHY H3 KOOPAMHATHDIX MOCKO 
xX WH y He MMewT camomepeceyenni. Ilyctb Ly, ... , L-—Te KPB 
IIPOCKUHH KOTOPbIX Ha IIOCKOCTb x He MMeIOT CamonepeceyeHHH, MU L,44,...,L; 


Te KPHBbIe, HPOeCKIMH KOTOPbIX Ha IIJIOCKOCTh Y H€ HMelOT CaMOTepecedeH) 
Torga mpoekuuu L,, ... , Ly Ha MJOCKOCTb x He MepeceKaloTCA Me? 
co6oH Hu npoekuHH Ly, ... , Ls Ha MJIOCKOCTb Y He NepeceKaloTCA Mey 
co6oH; 
d) qua KpuBpix L,, ... , L,- BbINOJHeEHO 
vo ©) = 05 
ya KpuBbIx L,.,, ..., Ls BbIMOJHeEHO CHMMeTpH4YHOe paBeHCTBO (MOyualy 


meecH 3aMeHOH x Ha y U Py Ha Q,). 
Ilocme cooTBeTCTBYIOIHX BbIUHCJICHHH MbI HaXOQHM H3 (0) 


(CG) P, (x,y) Qo (x,y) — Qi (x,y) Po (x,y) ly 
aoe Qo (eV) N? Oy) a; 


P, 4 Q;— MuHOrouseHbI cTeneHu 2k — 1, KoadPHUHeHTbI KOTOPbIX CYTb KO} 


IIOHEHTHI BeKTOpa A. Bompoc cBoOAuTCH, TaKHM OOpasoM, K HaxoxleH 
yMCJIa KOpHeH ypaBHeHua (7) (OTHOCHTeJIbHO C) AIA pasmMuAbIX C (HM aH 
JIOFHYHOrO ypaBHeHHA, TosyuaioulerocA 3aMeHoH x Ha y, Po Ha Qo HU J 
Ha NV). 

Jia Toro uTOObI CleaTb 9TO, BOCMOJb3yeMCA Cwe]YIOULUM ronoaTent 
HbIM CoOoOpaxkennem. Ilyctb cBa3ka MHOroueHOB (4) aHaHTHYeCKH 3aBHC 
OT KOMIIJIeKCHOrO MapaMeTpa y H pH 7 =O MpeBpaliaeTca B CBASKY 


Mo (x, y) = CNo (x, y), 


JIA KOTOPOH ypaBHenne (3) MOKeT HMETb KpaTHbIe OcoOble TOUKH. Iyer 
C (y) -— Kpupaa Ha MIOcKOcTH x (HIM Y), HeIpepbIBHO MeHsIOMLaAca Cc H3Me 
HeHHeM 7 HM UpH y7=—0 ne Npoxo_amaa uepes MpoeKUHH OcOobbIx ToUes 
ypaBHenua (3) Ha mocKocTh x (umm y), IlycTb voc) (Cc, 4) — BbIparmKenue (7 
HanMcaHHoe WA CBA3KH y H KpuBOH C(x). Hyctb, amee, vom) (Cc, 4) ecr 
(PyHKUHA, aHasIMTHYeCKaAx B OKpecTHocTH y=0. Torga uucno nyse Au 
Yen) (C, 7) KaK (PYHKIMH C JIA JOCTATOUHO MaJIbIX 7, OYCBHAHO, COBMaaer 
YUHCJIOM HYJeH Yc (C,0). TakuM 06pa30M, MOXKHO, paccMaTpHBaa ypaBHeHu 
(3) ¢ KpaTHbIMH OCOOBIMH TOUKAMH, CUNTaTD Hy (yHkKUWH yoo) (C, 0) Aas 
TeX KPHBbIX Ha MVJIOCKOCTH X (HIM Y), KOTOPbIe, MOET OBITb, MpOXxo,A’ 
yepes ocoOble TOUKH HM MPOeKIHH KOTOPbIX MepeceKaloT¢s, HO KOTODpBI 
ABAAIOTCH MpelewaMu upH +O AA He NpoxosauHx epes oOcobpIe TOUKI 
KPMBbIX C HelepeceKalOuLMMUCA MpoeKIMAMH. 
PaccMoTpuM CJle{yIOULylO KOHKpeTHYy!0 CBA3KY: 


y* —s=c(xt — 1). 
Et orpeyaeT ypaBHenue 


k k 
ypaBHenue uMmeeT cvleqyronjHe ocodpie TouKu: k? touex (V1, Ve); 
\1)?-Kpatuyo Touxy (0,0), yepes Koropylo mpoxoquT peienve c= 6; 
JATHYIO O€CKOHEYHO yfaJleHHylO TOUKY, Yepes KOTOPy!O MpoxoyuT peule- 
> =0, u A’-KpaTHylo GecKOHeyHO yjaeHHy!lo TOUKy, Yepes KOTOPyIo: 
SOMMT pellieHve C = oo. 

\puBpie L, nexkaulue Ha pemenvax ce, 0,00, Haxoatca NlYT€M BbI- 
(enuA wHca HyeH WHTerpasa ce JIA KpuBbIxX C WIOCKOCTH Xx, O6xo- 

k 


| TF mare af 75 
ux pasnuunpie KoMOnHauMN ToYeK VY 1 u VY 1 —e/c. Jana atoro Haxogutes 
ke 


PITACNbHO JIA KPHBBIX, OOXO] AMX TOJIbBKO TOUKH i C TOMOLLbIO: 


-TOB, Tocye Yero COBepilaeTCA Tepexoy, K ipeylesy Wpu ¢—>Q H BBIUHC- 
{ k k 


res (7) quit KpHBHIX, OOXOMAUIHX Napbl CrMBUUXcA TOUeK Yl u V1—e/c. 
@3cero KPHBbIX C HY2KHBIMH CBOLICTBaMH HM C HelepeceKarouHmMuca MpoeK- 
WMH Ha pelleHHax c=¢,0,0o oKasbiBaetca (9k — 5)(2k—1)?. Kpome 
B, Ha pelienHH c=ec« ux (2k—3)? uw Ha pelleHuax c=O0 U Cc=> ele 
2k — 1). 

‘Takum oOpa30M, Ha BCeX peleHHAX OKasbIBaeTCA (9% — 5) (2k—1)+ 
2k — 3)? + 2 (2k — 1)? KpuBpix. Uepes Kaxyyto ocobyio TOUKy ypaBHeHus 
(3a HCKJIOUCHHEM MHO2KECTBa YpaBHeHHH, HMeIOWerO pasMepHOCTb Ha Be 
CTBHTCJIbHBIX €/MHHIUbI MCHbIUe, YEM pasMepHOcTb LD) npoxo_UuT Ba OCOObIX 
fCHHA, JIA KOTOPBIX 93Ta TOUKA ABJAeTCH OObIKHOBeHHOH. Ha Takom 
}CHHH B OKPeCTHOCTH OCOOOH TOUKH JIeKHT WK, TOMOJOPHYHbI Hysto,. 
OXBaTbIBAalOWHi 3TyY TOUKy. YpaBHenHe (2) umeert (2k— 1)? KOHedHBIX 
j bIX Touek H 2k 6OecKOHeEYHBIX. OHO H3 OCOObIX pelleHH, Mpoxo,ANUx 
23 Karkjlyio OecKOHeuHYyIO OCOOyIO TOUKY, eCTb OeCKOHEYHO yjlawleHHaA 
Max. CreqoBaTeJIbHO, 3 HaliJeHHOrO YHCa HYXKHO UCK MONTH 2 (2k —1)? + 
‘k KPHBbIX, COOTBETCTBYIOWIMX WHKJIaM, TOMOJIOTHYHBIM HYJIIO, HM MbI T0-- 
aem TpeOyemMoe 4HCVIO. 


Jlemma 0. JIIycmo n= 2k. Cywecmeyem o6aacmo U 6 npocmpancmee D,. 
9n8 — 4n? — 27n + 14 


‘Kancdoli mouku KOMOpoti umeemca He Oo2Eee SSP ee ee pl Gif abs 
BUALHO PACNOAOIMCEHHOIX YUKAOB, HE COMONOZULHOLX HYAIO U HE 2OMONO2ULHOIX 
2 Opyey. 


ij 


JlokasaTeJbCTBO 3TOM JIEMMbI aHaJIOrTHYHO JOKa3aTeJIbCTBY JIEMMBI 4. 
W3 nmemm 2, 3, 4 HO MbI Tosmyuaem Teopemy: 

9n? + n?— 6n + 6 
Teopema. J[aa ypasnenus euda (1) cytuecmeyem ne 6o.ree ———~,——— 


9n3 — 4n? — 27n +14 
OeNbHOIX YUKACE, CECAU N HeELeMHO, U He Goce ; npedero- 


$ YUKA, ecAu nN 4eMHO. 
OrmetuM, 4TO, Kak 3T0 noKa3saHo H. @. Orpoxospi (7), CyllecTBy!0oT 

n+ 5n—14 _ n?— dn — 26- 
IBHEHHA BHya (1) C YHCOM MpesebHbIX WHKJIOB 5 u A 


a 
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N 


A. B. MAPTbIHOB 


© NOKAJIbHOM BE3FPAHHYHOM JEJIMMOCTH MAPKOBCKHX 
MPOLLECCOB 


_ (IIpedcmasaero axademuxom A. H. Koamozopossim 30 X 1956) 
§ 1. Kak uapecTrHo, OfHOposHble B MpocTpaHcTBe HM BO BpeMeHH Ma ii : 
<KHe Tpomecchl Oe3rpaHHyHO JeMMbI, T. e. MorapHpM XapakTepHcTHyecH 
(byHKUHH OT TlepexoqHOl BepOATHOCTH Takoro polecca npescTaBsAeTcsA Off 
MysoH Jlesua—XunuuHa. Syecb paccMaTpHBaeTCA BUJOMSMeHEHHE STOrO Pai 
B IIPHMeHeHHH K CTOXaCTHYeCKHM IipoweccaM OOMero THMa, B TOM YHCIe fF 
MApKOBCKHX TIPOWeccoB, HeEOJHOPOAHbIX B IIpOcTpaHCTBe HM BO BpeMeHH. 
OcHOBHbIM J\JIA JasbHenwero OyfeT cesyroulee onpesesenue: 
Onpeneneuue |. Byyem HaspiBaTb COBOKYMHOCTh (yHKUMH pacipes 
Jenna {P(t, x)}, t€7T, rye T —npousBoubHoe TOYeYHOe MHOKECTBO BE 
CTBEHHOH IpAMoH, AuddepeHnupyemMonk cunpaBa B TOUKE fo, eC 


+e | 
\ (ei2* = 1) di Pitts is oF (Z)s 


—oo 


lim 
feito ree 
tET 


rye oy (z) — KoHedHaA Ha (—oo, +0oo) yHKUHSA, a pees uMmeer met 
paBHOMepHO TIO 2 B KaxKNOM KOHeYHOM TipomexyTke. Ecau sToT mpep 
‘CYIeCTBYeT PaBHOMePHO TIO Z B KaxK]OM KOHEUHOM TpoMexyTKe MpH ft —> ty 
u t€T, To copokynuocth {P(t, x)} HasplBaeTcA Fuphdepenuupyem 
CHeBa B TOUR ta: 

Jlia qudspepeniMpyeMbIx B CMBICIe 93TOrTO onpesereHuA condi 
‘CHpaBeJIMBO Culeqyioulee Mpeqo*Keune. } 

Teopema 1. Ecau cosokynnocmo dyxKkyutt pacnpedenenua {P (t, 4 
Cc napamempom t@T dudpdeperyupyema cnpasa 6 mouke ty, mo y+ (z) npal 
cmaeasemca dopmyaot Jleeu—XuxnuunHa, m. e. ; 


+o 


oh (2) = temp + \ (ee 1-24) Ea Gt (y, 


— 


aE. 


20e Gf. (x) — oepanuuennan HeyOoieaoian Mynkyun. DPynkyua GE (x) 6 me 
Kax Henpepolenocmu onpedeasemca odnosHaLHO. ANaaoeuunoe npednosceHt 
umeem mecmo @ cAy4ae aceoli Ougdddepenuupycmocmu. 
YcuoBuA, OOecrewMBalonlNe AuPpPepeHuApyemocTb coBOKyNHOCTH B CMBIC] 
ompeyeeHua 1, Jaer caeqyroujaa Teopema. . 
Teopema 2. Jaa Ouddepenyupyemocmu coeoxynnocmu {P (t, x)} cr 
pamempom tT cnpaea 6 mouke t, Heodxodumo u OocmamouHo BoINOAHeHA 
CAeCOYIOLYUX YCroéeutt: | 
1) Cyujecmeyem Koneunoltl npedear 


lim POHL) _ [Qi(%) daa x<0, 
ere =" Ooi) OAR aa 0 
752 | 


§ Kascdoz0 x, npuHadsencaujeeo HeKOMopomy naomHomy @ (— co, + oo) 
yucecmey L. 30ecb u ecwdy 6 Oaarvnetiuuem E (x) = 1 dua x> 0; E(x) =0 
4X< 0. Dynkyuu Q1 (x), Qs (x) moHOMONHO He yOolIeatom coemeemcméseHHo 
-co, 0) u (0, 4+ 00) uw noduunsaiomca ycaoeuio Q, (x) +0 npu x—— co 
H2(x)—0 npu x >+ 0. 

) Han ecakol napot mowex a€L, bEL eeinoansiomca npedeavuole coom- 
eHuUA OAR R=1, 2 


\ #d.P (t, x) =C (a, 6), | C#(a, b)| <00. (4) 


a 


WAnanoeu4noe ymeepx#cOeHUe Cnpasedaueo u OA CayuaA, Kozda coeokyn- 
ne {P (t, x)}, t€T, Ougdepenyupyema caeea @ mouKe to. 
jsameuanne. YunTbIBaa ycwioBue 1), JlerKO MoKasaTb, 4TO B YCJIOBHH 
H(OcTaTOUHO MOTpeOoBaTh BbINOJHEHHA TpeAeIbHEIX COOTHOMeHUH (4) TOKO 
q OAHOM Mapbl TOUeK a u O Takoli, uTO aEL, DEL un a<0, b>0. 
CopMysupoBanHple Teopempl | u 2, oveBHAHO, JerKO NepetbopmMyMpyioTca 
(MOObIe MaPKOBCKHe MpOMecchl, ORHOPOHble HW HeOMHOPOAHbIe KaK B Ipo- 
{HCTBE, TaK H BO BPeMeHH. 

pCuejlyiouladk TeOpeMa BBIACHAeCT, KAKHMH TpeOOBAaHHAMM vla{KOCTH, Havia- 
MbIMH Ha epexoqHble (yHKUHH paciipeyeseHHA MapKOBCKOrO mpowecca, 
*<HO OOecHeyuTh AupPepeHuMpyeMocTb sTOrO Wpomecca B CAyyae OHOpO- 
|9 NO BpeMeHH Mpolecca. 

sTeopema 3. IJIycmb oOxopodHeii no epemeHu mapkoecKuli npoyecc, 
AHHolli NepexoOnoimu MynKyuamu pacnpedernenuan P (t, x, y), yOoeaemeopsem 
eu AM: 

(1) Ycaoeue 1) meopemot 2 eoinoansemca OrA coeoKynHocmu {P (t, Xo, Xy+y)}, 
-0, npu Hekomopom gdukcuposaHHom X,»€(— oc, +oo) ut>0. 

12) lan guxcuposannozeo yoE(—o, +00) u ecex t,t, >t>t,>0, 
wyun P(t, Xo, Yo) NenpepoleHa no t u P(t, x, Yo) Nenpepolena no 
(— co, +00) npu ecakom duxkcupoeanHom t € [ty, te]. 

13) Ilepexodnan dyxkyun pacnpedenenun P(t, x,y) no nepemeHnol x 
2em 6 [Xp —&, X) +8] npouseodnole Oo Bmopozo0 nopAOKA eK AWLUMeAoHO 
Bee X, Yo) U ee (t, X, Yo) Npu YNOMAHYMOM B3HAYEHUL Yo, Npu4em amu 
5U3600HKIE HenpepoleHol no xX 6 [X,—%, X+B] wu sama HenpepoleHocmo 
HOMepHa omHocumedono t € [ty, ty]. Pyrkyuu PRES fh) UP Es) 
wpepolenwt no t 6 [ty, ta]. 

4) B unmepeane (t,, tz) cywecmeyrom Oea sHavenua t = $s, ut = So, OAA 
nopolx 


P (Sis Xo, Yo) P, (S2, Xo» Yo) we 0. 


Pe: (s1, Xo, Yo) Pe (Sa, Xo, Yo 


Toz0a mapkoeckuii npoyecc Ougepenyupyem cnpaea @ mouke t=O npu 
= Xo- 
B cayyae MapKOBCKHX MpoleccoB, OfHOpOAHbIX B MpOCTpaHCTBe HM BO 
MeHH, H3 OesrpaHw4HO WeMMOCTH B TOUKe fy = 0, KaK H3BECTHO, CileqyeT 
PpaHHuHad JeJHMOCTb Mpolecca pH JOOOM ty >0O. B paccmMaTpHBaemMoM 
Cb cIyYae HEOHOPOAHEIX B MpPOCTpaHCTBe MpoleccoB NOJyyaeTcA HEKOTOpoOe 
JOH3MeHeHHe 3TOrO cbakta. Jia OMHOPOAHbIX BO BPCMEHH MIpoleccoB ciipa- 
[IMBa, HallpuMep, CJleqyrolllan Teopema. ; 
Teopema 4. Ecau odxopodnoii 60 epemeHu MapKoecKuu npolecc 
t, x, y), t>0, Ougdeperyupyem cnpaea 8 mouKe t=0 npu ecakom 
(— co, +00) u ecau HepaseHcméo 

+00 

ls | (e#¥ =I) dyP (t,x x+y) | <M (a, 0) 
—0o 


TLAH, 7. 1413, Ne 4 753 


6bINOAKAeMCA Cpasy OAH ecex x E(—co, +00) u zE :[a, b], —wo<a<b=e 
u ecex t, Oocmamouno Oau3Kux K O, Weeghe <b aad mo Ona st0belx ty 
cnpasedauea popmyaa: 


+00 
S \ ed yP (t, x, Y) |t=t, = 4 
+00 +00 2 : ‘ 
= | ec lizme + | (ctv 1-84) L dyG (&, y)| deP (t, 8), 


2de m(x) u G(x, y) —@ynkyuu, onpedeasemole meopemot | 6 npumene 
K mapKoeckomy npoueccy. Ecau, Kpome mozo, npaean 4acmo paeencmea 
HenpepoleHa no ty >>O, mo caeea 6ydem cmosnme JeyCcmopoHHAA NpOUseodiyy 

JliA HeOAHOPOAHEIX BO BpeMeHH MpOMeccoB CipaBeAJIMBbI aHaJOrHt 
TeEOPeMbI, HO C yYeTOM paBolk HM MeBOH AupdepeHuupyemocrH. 

Teopema 4 saBianeTca o6oOmleHHem cbopmysb Jlesu — XuHunHa Ha} 
OAHOPOJHbIe B MpoOcTpaHCTBe Mpoueccbl, TaK KaK B CJlyyae OMHOPOAHOLO B ie 
oes mporecca cbopmMyuia Jlesu — ES ERE nosyuaeTca cpasy 3 y 
HeHHA (5). 

§ 2. Ykaxem JA OHOPOAHDIX TNO BPeCMCHH MaPKOBCKHX TpoUee 
pemieHue OOpaTHo 3aqaun, KOTOpyo ciopMysMpyeM B CJlexylouleM BUze.\§ 
yaHa (pyHKUMA Bua 


+00 


a(x, 2) = izm(x) + \ (#1) d:G (x, §). 


—o 


Kakve OfpaHHueHus CJleyeT HaJIOKHTb Ha STY (YHKIUMIO HH, U4TO TO 
Ha (PyHKUHH m(x) H G(x, y), TOOL! CYHIeECTBOBa ORHOPOAHEIH BO BPpeMh 
MapKOBCKHH Mpomecc c MepexoquoH dyHKuNeH pacnpegenenua P (t, xy 
AudpepeHuupyeMbId cipaBa B ToukKe t =O npu BcaKom x€(—oo, +4 
SameuanHue. Pemenne paccmaTpHBaemoli 3fecb 3aqauu aHo B (1) B efi 
yae HeOJHOPOAHbIX NpoweccoB, HO Mp Ooslee CHJIbHbIX, B HEKOTOPOM CMBICK 
OrpaHHyeHHAX Ha PYHKUMIO «@(Xx, Z), YeM Te, KOTOPbIe 6yAyT chopmy.MpoBa 
syecb. Sametum, uTo Mro onpeyenser AuctbepeHuupyemoctb mporecca c¢ || 
CKOJIbKO HHbIX MO3HUMH, HO Halle HW ero ompeseweHua OM3KM Apyr K Apyy 
PeuleHve ykKa3aHHOu 3ayaun JaloT creqyiollue Be TeopeMBl. . 
Teopema 0. //ycmb Oaa @ynxyuu a(x, 2), npedcmaeaennoli cbopmy 
(6), 6oInOAMSIOMCA YCAOCBUA: | 
1) DywKyusa m(x) Henpepelena u Oepanurena Ha ecey NpAMOL (—c~, +4) 
2) Pynkyua G(x, y) npu ecakom guKcupoeannom x €(—oo, +00) Heyl 
BarOUaA YNKYUA O2panUKeHHolk eBapuayuu om Yy Ha (—co, +o0). 


eee nepemenHou x dynkyua G (x,y) caabo Henpepolena Ha (—o%, +4 


m. e. \ [ (y) dyG (x, y) ecme Nnenpepoienan dynKyua om x @ (—x~, +co) & 
ecaKotl HenpepoleHou f (Y) Na (—oo, +0). 
4) [laa ecex sHauenuti x € (—oo, +o) aval Gapyy = OCoomy Yee 
y<+oo 
BUA areca Yi GLX a CON Ge, y) > G(x, ee) Npu Y—>+co BbINOAHAD. 
CA PaHOMEPHO | no ecem x &(—co, +00). 
5) HAmeepanonoe ypaébnexue 


yee . ee 
\ el? (x, z)d® (x) —i \ CID xy 0 


754 


aunel mepe OA” OOHO2<a hK->O He UumMeem NeMpuEUaAoNHIX peweHutt, 
== const, cpedu dynkyuti oepanurennoii eapuayuu D(x) Ha (—oco, +00) 
+00 ’ 


ix, “mo \ d® (x) = 0. 


—oa 
O20a cytuecmeyem OOHOPOOHElti 60 BpemcHU MapKoBCKuli Npoyece, sadaH- 
nepexoonott dynkyueli pacnpedenenua P(t,x,y) u yOoeremeoparowuuti 


eCAKOM Xx E(—oo, + 00) yCaroéeUto . 


-+oo 
lim a \ (e#¥ — 1) d,P (t, x, x + y) = a (7, 2). 
ONE AD: 


JeLyoulad TeEOpeMa MO3BOJIAeT 3AMeHHTb yculoBHe 5) Teopembpl 5 Gosee 
HbIM, HO OJHOBPpeMeHHO H Oowee MpocTHIM TpeOoBaHHeM. 

‘eo pema 6. Teopema 5 ocmaemca cnpasgedaueoli, ecau emecmo ycaoeus 5) 
eOosambs, umobol npu x—>-+-0o 6vlu0 «(x,z)—0 paeHomepHo no z 
OOM KOHeEUHOM NpomescymKe. 

jNeyroulad TeopeMa yCTaHaBJIMBaeT CMHCTBEHHOCTb MpoleccoB, onmpeye- 
BIX TeopeMamMH 5 4H 6. 

-eopema 7. B kaacce OOHOpOoOHIX No BpemMeHiL MAPKOBCKUX Npoweccos 
X,Y), u3smepumolx no x uno t @ cmotcae Jle6eea, cywecmeyem eduncm- 
blit npouecc, Oudbqdepenuupyemoul cnpasa @ mouke t=O npu atbom 
—co, +o) u makoti, umo «(x,z) euda (6) yooeacmeopsem ecem mpebo- 
11m meopemol 5 uau 6 


Bopouexkckni Iloctynuno 
‘OCyapcTBeHHbIli YHHBePCHTeT PD. IS MES 


IWMTUPOBAHHAS JIUTEPATYPA 
Mito Kiyosi, Mem. Am. Math. Soc., Ne 4 (1951). 


Jloknayn Akagemun nayr CCCP 
. 1957. Tom 113, Ni 4 
SI 


B. T. NOJIAWKUA 


O MNPMBEJEHHW K TPEYFOJIBHOMY BUY KBA3HY HUTAPHBI: 
OMEPATOPOB 


(I1pedcmasaeno akademuxom A. H. Koamozoposeim 15 X 1956) 


1. Uspecruo, 4To Kaxkad# MaTpHila KOHeYHOrO NOpAAKa MOxKeT OBITS rie 
BeyleHa Ip MOMOMLM YHHTapHoro mpecOpasoBaHHA K TPeyrOJIbHOMY Bk 
B paGote (1) aHanorHyHblit BOMpoc Obi pelleH AA ONepaTopow Ksacca (df 
B Hacrosilel 3amMeTKe pellaeTca 3ayaua O IIpHBeseHHH K TpeyroJIbHOMy BE 
KBa3HYHUTapHbIX ONepaTopos, OMpefeJIeHHbIX B THJIbOepTOBOM IpOcTpaHCcTBe 

Onpegesneunue. JluHetuplt onepatop T, onpeyeseHHb B rHubOef 
BOM IIpoctpaHcTBe 7, Ha3bIBaeTCA KBa3HYHHTaPHbIM, eCJIM OMepaToppl /— 
u | —TT™* koneqHomepuHul. 

Syecb MbI OyJeM pacCMaTPHBaTb KBa3HyHHTapHble ollepatTopbl 7, yoBl 
TBOPAIOMIMe yCJIOBHAM: 

1) Dim(/ —T*T) = Dim(J — TT"); | 

2) cyuecTByeT 0 KpaHHel Mepe ogHa TouKa %, |& |< 1, perynapuaa jf 
pe30JIbBeHTbI OMepaTopa TJ. | 

Ooosnauus Dr = (I —T°T)H; Dr =(I —TT"), Ha30Bem pa3HOMepH 
Dr u Dr paurom HeyHuTapHocrTnH onepatopa 7, a napy uncen (pip 
rye Pp — YACIO NOJOXRKUTEMbHBIX, G — YACIO OTPHUATeJIbHbIX KBapaTOB op 
(J —T*T)f,f) (F€H) curuatypok HeyHHTapHoOcTH oOnepaTopa 

Tlogmpoctpauctso Gr=H--Dr spasetca HavOonee WHpoKUM NO,M} 
cTpaHcTBoM, Ha KoTopom T =T°. 

MakcyMaJIbHOe MHBapwaHTHOe OTHOCHTebHO T no_npocTpaHcTBo MrS 
MbI OyJeM Ha3bIBaTh NONOMHUTEABHOM KOMNOHEHTOL onepatopa 
Ecau SN; = 0, TO KBa3sHyHHTapHbI OllepaTop Ha30BeM I1pOCTHIM. 

He orpaHwuHBad OOWHOCTH, MOXKHO CUHTaTb, YTO TOUKa C=O ue np 
HalJI@XKUT CHeKTpy OnepaTopa TJ. 

HerpyQHo oka3aTb, YTO JOMOJHHTebHaA KOMMOHeHTa coBMajaeT c opi} 
TOHAJIbHbIM JONOJIHEHHEM JIMHCHHOH 3aMKHYTOM O6o0"KH Ts (k=0 
+2,...). : 

* : 

a: Onepatop |[ —TT hie MMe€eT CMBICJI Ha Dr, MOsTOMy, B CHMy cod 

HOMeHHH | 


(T—U)U—OP) 1 —TT | 8 = (7 —C — Tr) Gd — or’) | 1 — oe 
TDr Ss oe | 
MMeeT CMBICJI ONepaTopHan yHkKuHA 

W (0) =|2—TT'[*(T —t ( — tr’) 1 —T°7 | 
qua Tex C, ua KOTOpHIx C? ecTh perymapHan TouKa onepatopa T. | 
W (¢) orodpaxaet Dr B Dy (4). | 
PaccmaTpuBas OpTOHOpMHpoBaHHble 6a3Hcpl {ep}, fe. }i(el, 2). ee | 
4 D/. COOTBeETCTBeHHO, BBEeM MaTPHILy-byHKLHIO Wr (5) = | (WO ex, é;) Il é je 
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»y10 Ha30BeM HOPMHPOBaHHOoH XapakTepucTuyeckolr 
ipuuen-dbyHkuuek KBasvynuTapHoro oneparopa TJ. Herpyguo 
#3aTb, 4YTO 9TO ONpefeyeHHe SKBHBAJeCHTHO OMmpeyeneHnio* aHaslOrMuHoL 
HHH B padore (?), NosTomy Aa wy (C) cipaBeyuBE Bce yTBepxKeHHA 
Hanno paodorul. 

yak Kak wr(C) yAOBNeTBOpseT BCeM yCJOBHAM OCHOBHOM TeopemsI [lota- 
) (°), To ee MOxKHO MpeycTaBHTb B CHe_yloulell SKBUBaTeHTHOH (popMe: 


wr (6) = [J Wa {t (4) — Cp) Leto — tt (2) tp (A) } Ut x 
R= 


l 
te Re ee 
x \ exp | aay Pe) Ide, (1) 


| ¢(k) — nocneqopaTenbHOcTh MOJIOKUTebHBIX MaroHaJbHBIX MaTpHI, 
HOULMX OHO HW TOKO OHO COOCTBEHHOe YHCIO, OTMHYHOe OT eA MHHIDBI, 
’ Loe) 


fue nl Pp CXOMMTCH (0,=4 1 — coOcTBeHHbIe aca Matpul t (k)); p? (k)= 
k=1 
i —t?(k)|; {U,} — nocueqoBaTembHOcTh J-yHUTapHbIX MaTPHIL Takas, 4TO 


nt (k) Up* cxoqurcs. p(x) — spMuToBo-HeoTpulaTesbHad MaTputla-cpyHK- 


|, YAoBnerBopstomlan ycuosuto Sp p?(x)=1 (0<x<J); 9(k) uw o(x)— 
)ObIBAIOWIHe H OrpaHHyeHHble CKaJApHble (byHKUMU, UpHuem o (x+0)=¢(x). 
3. B 9TOM NyHkKTe MbI CTPOHM TpeyrosIbHy!0 MOJeuIb T kBa3HyHuTapHoro 
/paTopa C JaHHbIM PaHrOM HeyHHTapHOCTH f MH WaHHOH cuHrHaTypou (p, q). 
Ilyctp #,—epkmujfoso r-MepHoe mpoctrpancTBo. PaccmoTpuM mpocTpaH- 
a H, u H, seex sextop-tbyukuni f(k) (R=1,2,...) u f(x) OKS*X¥< I). 
‘KpeTHOTO H HelpepbIBHOrO apryMeHTOB k HW X, COOTBETCTBEHHO, 3HaYeHHA 
OpbIX IpHHayseKxaT F,. OOpasyem mpsmyto cyMMy H=H, + Hg. IIpo- 
‘ancTso H coctouT u3 Bcex nap Buga f={f(e), f(x}, rae K(k) eH, 
r) € Hp. 

Rae IIpoHspeyeHHe BeKTOpoB B H omnpeyesHM paBeHCTBOM 


© . 1 
FH=Dig@+liMes@d, Peew, 
kek 0 
"— CKaJApHoe MpOH3BeeHve BEKTOPOB B F/,;. 


Tiycts {t (2)}, {Un}, {p(k}, p(x), e(k), 9 (xX) YAOBeTBOpsAIOT yculOBHAM 
elbiyiero myHkKtTa. Onpegenum B H onepatop Tj pasencrBamu 


['f (&) = f (ke) t (A) ec’ — DS) F (i) p (i) We G@— 1) = (Ra “Ip (2) ef) — 


j=R-r1 
1 
in \ f(t) V2 p(t) n* (£) e* 2 (R) Un p (A) (2) 
; if 
T f (x) =f (xe!) — 20 F (4) p(t) () 2 (x) Jp (ap erdt, (3) 


x 
E 


Rk e Hite Il 0 
a(b) = SUL )UT, =) == (acco | mor, ta ('p 7). 


q 
j=1 0 


Teopema 1. Onepamop T o6aadaem céotcmeamu: fj 
1) T — keasuynumapHoll onepamop pared r C CueHamypou (p,q), ede pq 


6Hbl, CoomeemcmeenHo, Koauuecmey +1 u —1 mampuyoi J. os 


2) Cnexmp onepamopa T, He aencaui Ha oKpYyscHOCmU |C| = 1, cocm 
us coeoxyntocmu mouex euda C, = pre?) (k= 1,2,...); 20€ pp — CoOcmig 
nole uucaa mampuy t(k), omauunole om edunuyol. Touxu ©, ABasiOoMmcA ndg 
CAMU pe30Nb6CHMEL. 

3) Cnexmp onepamopa T, pacnoaoscenHoll Ha OK PYscHOCMU |c = 
nadaem c mHouecmeom KN sHavenuti, npurxumaemerx dynkyuel e'9) (O<X. 
Imu snavenua moeym Oolmo cywecmeeHHO OCOObLMU MOLKAMU Pe3OAb6eH 

4) Conpasennollt onepamop T°f npedcmasum @ eude 

1 

Tf (&) = F(R) t (2) 2) — Df (i) ep (j) JU x (j) = (& — 1) Uap (); 
ya 

Tf (x) =f (yeni) — 2 f Der p (1) Je (1) =) p (2) dt — 


— >) fem p (J UF** * () = (x) V2 @). 
j=l 


5) Hopmupoeaxnasa xapakmepucmuseckan mampuya-PyHKyua onepamopt 
onpedeasemcsa no dopmyaze (1). 

Onepatop T, yaoBJerBopasloululi ycoBuAM TeopeMbI |, MbI Oyj[eM Hast 
BaTb TP€YrOMbHOK MOE Ab1O KBa3SHYHUTapHoro OnepaTopa. 

Teopema 2. J[na écakoeo Kea3suyHuMapHoeo onepamopa T paxea 
cuenamypot (p,q) yOoereméeopstowjeeo ycaoeuio 2) nyxKkma 1, moscHoO 
CMpoumo mpeyzorbHyto moderb Buda (2), (3) U YHUMApHOe npeocbpasosaHue 
ob aadaruee céeolicmeamu: 

1) Onepamop U  omo6pascaem e3aumHo-o0nosHauHo H —INr Ha ny 
cmpancmeo H—-Mr. (Mr, Nr — Oonoanumeronole Komnonenmot T u T, coor 
6eMCMBEHHO). 

2) Onepamop T, onpederenHolti na HN, nepexodum npu amom 6 Cee 


modenb T= UTU™, onpedeaenuyto na H-—Mr. 

Teopema BbITeKaeT H3 TOFO, YTO KaxKJOMY KBa3HYHHTapHOMy onepaTopy) 
MOXHO MOCTaBHTb B COOTBETCTBHe HOPMHPOBaHHylO XapakTepHCTHUeCKY! 
MaTpHuy-PyHKuHIO wr (6). Tlomp3yacb pa3oxKeHHemM wr(C) no dopmyaze ({ 
MOXKHO MOCTPOHTb TpeyroubHy!O MOJeb T no cbopmyviam (2) u (3). Tak Kai 
B CHy Teopempl 1, wy (0) copmagaeT c wr (0), To onepatoppr T u T c TC 
HOCTbIO JO JOMOJHHTebHOH KOMMOHEHTbI YHHTAPHO-9KBUBAaJIeHTHbI (°). 

OrmeTHM, 4TO H3 pesysbTAaTOB paOoTHI (1) He ceqyer Teopema 2, Tak K 
mpeoOpasopanve Kau or KBa3HyYHUTapHOTO oMmepaTopa, BooOule roBopa, 
ABJIACTCA OMepaTopom Ksiacca (iQ). 

4. B HacTosljem IyHKTe OyyeT pellieH BOMpoc O NomHOTe COCCTBeEHHEIX || 
MIPHCOeAHHEHHBIX (yYHKUMH ONepaTtopa T B Tom cayyuae, korga J = J. B 9rd 
Cayyae KBasHYHUTapHbll OMepaTop sABJIAeTCA OMepaTOpoM cxKaTHA (°). 

Teopema 3. Ecau T — keasuynumapnoe cocamue panea rf C CueHamype 
(r,0), mo umeem mecmo Hepaeexcmeo | 


8 


| Det ct) << 
k 


eal (( 


1 


1 


¢ 


2de ©, — co6cmeeHnule uucaa onepamopa T; * — mampuya, onpedensemasn pc 
6EHCM6OM 


c= (Tee hii 


(Cn, €j — OPMONOpMUposaHHule Hasucel @ Dr u Dr, coomeemcméeHHo). Cucmem 
COOCMéCHHOIX U NpPUCcoeOUHeHHoIx yNKyUut onepamopa T noana moeda 
MOAbKO moeda, Kozda 6 coomHowenuu (6) umeem mecmo sHaK paseHcméec 

JlokasaTesbcTBO 3TOH TeOpeMbI OCHOBaHO Ha CBOLCTBaX TpeyrosbHO 
MOjesIM onepatopa T. 
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| B kayectse npusioxenusd Teopempl 2 paccmotpum onepatop T onpeye- 
bIH B rusbOepToBom mpoctpanctse H cbopmy.iamu 


Dep Cn (ke == 4 1, 2, ea): Tey es ie ee |, 


| 
{en}, — OPTOHOpMupoBaHHbIi Oasuc H. 


leTpy4HO TipoBeputb, uro 7 — KBa3HyHUTapHbili OepaTop MepBoro panra 
PpakTepucTuyeckand (yHKIMA OMepaTopa wr (C) uMeeT BUA wr (C)==7. 
ir (€) mpeycTraBuMa B Bue , 


2 
In — 
A ef elt) 2 ¢ 2x 
Wr (©) = Exp | \ pile) Et dx, rye © (4) eee ; (7) 
0 In ee 
lostomy TpeyroJibHad MOJemb omepatopa T uMeer Buy 
" in > 
Tf (x) =f (x)ei*) —2 \ f(t) ex-tedt, (8) 
x 
(x) ompeyesetca m0 copmysie (7). 
OfecckHii NearornyeckHH MHCTHTYT Tlocrynuao 
uM. K. JJ. YuruucKoro 20 II 1956 
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MATEMATH. 
C. H. PASYMOBCKHA 


K BONPOCY OB ABTOMATH3AUHH NPOFPAMMUPOBAHHA 
_3AJ{AU MIEPEBOJIA C OJHOTO A3bIKA HA APYFOH 


(ITpedcmaeaeno axademuxom M, A. Jlaepenmoesoim 25 X 1956) 


Hasopem mepemeHHy1o BemMuHHy X, BXOJAULYIO B Kakoe-HOO sOrMuect 
ycnoBue 3ajlauHw MepeBoga, JOrMyecKOli nepeMeHHOH JlaHHOH 3ayaun. Sajag 
llepeBoyla XapaKTepH3yI0TcA HasIMuneM OO/IbIWIOFO YUCa IOTHYeCKHX MepeMeHHH 
Hanpumep, B 3ajjaue MepeBoja C AHTVIMHCKOIO A3bIKa Ha PyCCKHH YHCJIO HX MO 
JOCTHIaTb THICAUM H Oouee. B cBA3H C STHM BOSHHKaeT HEOOXOAMMOCTb XpaHer 
HeCKOJIbKHX JIOPHYeCKHX MepeMeHHBIX B OMHOM AYeHKe 3allOMMHAalOUlero YCTpE 
cTBa. Bo3MOxKHOCTh TaKOrO XpaHeHHA OOeceyHBaeTCA TeM, 4YTO, KaK paBwul 
JIOTHYeCKHe MepeMeHHble IIPHHHMAIOCT JIHIMWb HeEOOMbIWOe YHCIO AHCKPETHBIX 3B 
yenul. J|ia Toro uTOObI 3afaTb KOOPAHHATHI JIOTHYeCKOH MepeMeHHOH,Heoby 
MMO YKa3aTb He TOJIbKO afpec AYeHKH 3aNOMMHAaIOWero YcTpoucTBa, coyep 
uleH STY MepeMeHHY!0, HO H MeCTO NlepeMeHHOH BHYTPH JaHHOH AYeHKH. 

IlepenymepyeM KaKHM-HOO OO6pa30M NepeMeHHbIe BHYTPH AueHKH Tams 
H YCTaHOBHM B3aHMHO-OHO3HaYHOe COOTBETCTBHE MexXy HOMepoM TepeMeHH 
BeJIMYHHbI HM ee MecTOM. ByjleM yKa3blBaTb KOOPAHHATHI JIOTHYeCKHX TepeMeé| 
HbIX JBYMA HHeKcaMH i, k, rye i— NOPAAKOBbIN HOMeP BeJIMYHHbI BHYTPH AYEE 
KH laMsATH H k— HOMep sa¥eliKH MaMATH. 

X apakTepHOH YepTOH NporpamM NOAOOHOTO THMa JOFMYeCKUX 3aay ABIAET 
TO, 4TO MporpaMMbl OMepHpyloT He Haq BCeM COJlepxKaHHeM sAUeHKH TaMA 
a JIMIUb Hay| HEKOTOpOH 4YacTbw ero. [pyro xapakTepHOH YepToH STHX Mporpam\ 
CBA3AHHOH C OOJbIUHM YHCIOM PUryYpHpyiouluX B HAX NOrMYeCKHX nepemeHHbh 
ABJIACTCA HaIM4YHe OObIWOrO YHCMa CBA3eli MeX*KLY PasMYHbIMH YaCTAMH Ub 
Ecm o6beM MporpaMM HacTOJIbKO BeHK, UTO TpeOyeTcA BBeeHue MporpaM 
B ONe€paTHBHY!O NaMATb 0 YaCTAM, TO ONTHMAJIbHbIM BbIGOp STUX YacTel Tp 
CTaBIAeT COOON NPOOeMy, 3aKOYAIONLYIOCA B TOM, YTOOLI HaMyUMINM OOpas 
COBMECTHTb YCJIOBHE MAKCHMAJIbHOFO HCHOIbSOBaHHA MaMATH C yCJIOBHeM MHH 
MyMa llepeceyeHunA cBsAsel. 

Cxembl 3ajjaun MepeBojla c aHrmHlicKOrO A3bIKa Ha PyCCKHi BO3MOXKHO pe; 
CTaBHTb B Be NOCeAOBAaTeMbHOCTell TpeX THNOB OnepaTOpoB: sOrMuecKH: 
TORAECTBCHHBIX H apHipMeTHyeckux. Takoe xe TpecTaBJeHHe BO3MOXKHO | 
MpH MepeBoje C [PYrHX ASbIKOB, HallpHMep C HEMEIKOPO, ATMOHCKOrO, KUTALiCKOrs 

Jloruyeckuh oneparvrop crpontca c nomompio cBasei ucun 
JI@HHA BbICKa3bIBAHHH: /\ KOHbIOHKUHH; \/ JUSbIOHKUHH; —> MMIMKAaILul 
— OTpHianua. 

Ilyctb A; u Az — Beergqa HCTMHHDIE BbICKA3bIBAHHA. X — BBICKa3bIBaHt 
MCTHHHOe HH mOxKHOe. Ilo onpeyenenuio umMnnuKauHu A,>X — ucrnu 
KOra HCTHHHO X, HW OKA B NpPOTHBHOM cyryyae. Ju3bioHKUNA MMIIHKauy 
(A,;— X)\/(A2>X) seerqa ucTuHua. 

YCTb BbICKasbiBaHHe A, MpeycTaBiaeT COOOM yKa3aHve: BbINOHUTS onepatec 
MO, HOMepom A, , a Az — (cOOTBeTCTBeHHO) yKa3aHHe: BbINOJIHHTb onepatop A 

Hicruunoctb ummuiuKauun A,X osnauaer, uTo cleqyeT NepeHTH K BBIMO. 
HEHHIO Onepatopa Aj, M JOXKHOCTS STOH UMMUINKaluu (a CeqOBaTeNbHO, CTH 
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b As—>X) osnayaer, 4TO culelyer MepeliTH K BBITONHeEHHIO onepatTopa nog 
epom Ae. Takum o6pasom, slorMueckuii OnepaTop ycTaHaBuBaer cooTReT- 


)1€ M€2K].Y MHOXKECTBOM BHICKa3blIBaHHH X, X u MHO2KeCTBOM A, Aa. 
YCNOBHMCH 3alHCbIBaTh JIOrMyecKuii omlepaTop CJIEYIOULHM oOOpa3om: 
11; Ao}. 

{.locraBuM B COOTBeTCTBHe BbICKa3bIBaHHIO X HeKOTOPyIO cbopmysly f, mo- 
JCHHY1O IPH MOMOUIM 3HAKOB =, <, > HT. Jl. H HMEIOMLYIOB CBOeli CTPyKType 
TOAHHY!0 BesM4YHHYy C H OrMyecKyIO MepeMeHHy!Q X;,. UctTuunoctb BbICKa- 
Hud X COOTBETCTBY€T BbITOJIHEHHIO YCOBHA (POPMYVIbI (IPH RaHHBIX C H Xin), 
cHOCTb =X — HeBBINONHeHHIO ycOBAA dopmyvbt. Jloruyeckuii onepaTop 
wietca B Bue {f (Xin, C) Ay; Ao}. 

Tox]ecTBeHHHH OnepaToOp ycranaBsMBaeT COOTBETCTBHE X;,n,= 
y+) Xinky = Cn MEKY QCMCHTAMH JBYX MHOXECTB: Xi,ny-- +> Xigkn? 
1+ ++» Cn. OnlepaTop cojlepxxHT B cBoell crpyKType 3HaK «;». Tlocme Hero 
SbIBAeTCA HOMep OlepaTopa, K KOTOPOMYy cCyleqyeT TepeliTu, BBITOJHUB 
HBI omepaTop: [Xi,n, = Cy,.--,Xink, == Cni Al. 

ApugMetuyeckuli onepaTop ecrb onepaTrop Haq BemH4uHHaMH 
Yr—-1 W Mm, a HMCHHO: Yr = Yr m. ApucMeTuyeckul OMepaTop 3allHCbl- 
Tea B Bue |y+-m|. Tlocne BpmonHeHua apuctbmetuyeckoro onepatopa 
MecTBJIAeTCA TNepexoq K oMmepaTopy, culefylolleMy HelocpefcTBeHHO 3a 
pbrBaiomelica MpAMOH CKOOKOI. 

I[puuatas cuctema 3amvcw JIOrMyecKHX, TOK eCTBEHHbIX MH apHcpMeTHYeCKHX 
spaTOPOB COJepXKUT BCIO HHOpMallHtoO, HEOOXOAUMYIO JIA TOcTpoeHuA wacteit 
OrpaMMb!, peaJIH3yiolleH STH OMepaTOpHl. 

CucteMa KOAUpOBaHHA UHHHopmMawun. Hasopem uu- 
MallHi0 00 OHOM 3Hake OlMepaTOPHOH 3aMHCH CXeMbI 3JIeMeHTAapHOH HHop- 
uve. Kaxkyqaa 9nemeHTapHand MH(OpMalluaA COMpoBoxjaeTcH yKasaHvem Ha 
MHajexKHOCTH €€ K OJHOMY H3 Tpex BHOB: 1) HoMepa OnepaTopos; 2) OyKBBI, 
JIeKCbI H OllepaTopuble 3HakH; 3) yHcna. Uncsa MW HOMepa ONepaTOpoOB 3alHcbl- 
f(OTCH COOTBETCTBYIONNHMH JIBOHYHBIMH uNcTaMH. Jia 3anucH OyKB HU 3HaKOB 
spaOoTaHa cClellHasIbHaA CHCTeMa KOJMpOBaHHA. 
IporpammMmupywmaada 1porpaMMa COCTOHT H3 HeCKOJIbKHX 
OrpaMM: OCHOBHas TIporpaMMa, MporpaMMa CHHTe3a JIOTHYeCKHX OlepaTOpoB, 
OrpaMMa CHHTe3a TOKJeCTBEHHBIX ONepaTOpOB, NporpaMMa CHHTe3a apudme- 
yeCKHX ONepaTOpoB, NporpaMMa CKaTHA MOCTPpOeHHOH MporpaMMbl, NporpaM- 
| pasyeseHHA NOCTpoeHHOH porpaMMbl Ha 4AaCTH. 

Pa6ora mporpaMMbI MpovcxO_UT B HWKece_yIoulemM opsyKe. SaKkoyu- 
BaHHad HHPOPMALNA BBOANTCA B MalMHYy. OTCbIJIKa K CHHTe3y ONpeeJeHHbIX 
NOB OMepaTOPOB OcyIlecTBIIAeTCH OCHOBHOH Mporpammon. Ilocme moctpoeHus 
pefereHHoro OlepatTopa MpOM3BOHTCA BOSBpallleHHe Ha OCHOBHYIO Mporpam- 
*, STO [aeT BOSMOKHOCTH OOpabaTHIBAaTb, COKHbIE CTPyKTypbl (HalpH- 
p {[{il }]}- 

I]porpamma cxKaTHA padoTaeT nocme Toro, Kak OyyeT CHHTe3HpoBaHa 
© uporpamma. CxxaTHe OCyMLeCTBIAeTCA 3a CUeET YCTpaHeHHA BO3MOXKHbIX H3- 
IUHUX Tepeqay yupaBsIeHHA H 3a CueT YCTpaHeHHA HeEKOTOPbIX NOBTOPAIOUIMX- 
- yacTeli mporpammpl. Ec ecTb HeOOXOAUMOCTb, paOoTaeT MporpamMa pa3je- 
HUA MOCTPOeHHOH TporpaMMbl Ha 4acTH. 


VWuctutyt TOUHOH MexXaHHKH H BBIYHCJIMTeIbHOM TeXHHKH Tocrynusio 
Axkaylemun Hayk CCCP 10 X 1956 
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MATEMATHAR 


E. T. CMOPKAYUEB 


O JOKAJIBHOM HOMOrPA®HMPOBAHHK 


(IIpedcmaszeno akademuxom A. H. Konmozoposuim 5 XI 1956) 


Ilenpio nacrosmel paSoTb ABJIAeTCA COJIM2KCHHE JIOKaJIbHOM TeEOPHU HOM 
rpadupopanus (1,2) uw uccueqoBaHHl O HOMOrpatupyeMocTH PyHKUHH B esol 
Sra web JocruraercaA OlaroqapA MOsyYeHHbIM B HalweH paOoTe HMHBapHak 
HbIM (bopMysHpoBkam Teopem M. A. Kpelineca u H. J. Alisenmrar. 

laa dyukuuu z=/f (x,y) o6o3sHaumm, cueqya Tpousasnny (°): 


f 4 ah 4 
ieee Nee My My, N= Mz —= My. 
Onpegenenue. HomorpapuyecK4M HHBAPpHaHTOM (yHKi 


z=f (x,y), MocraTouHO ruaqKo B OOmactH G MamocKocTH xOy M TaKOH, 4 
fx, fy He OOpamjaiotca B G BHYJIb, Ha3blIBaeTCH pallMOHaJbHaA (byHKIy 


t 


R=R(M,My,,...,My...y) or M uw yacrHErx TponsBoqunx M, o6nanaromné 
culetyiouluM cBoHcTBoM. IIpH so6om joNycTHMoM IIpeoOpasoBaHnH (?) 
NN) = Ch ee eZ te) (\ 
CIIpaBeIHBO TOXKJECTBO OTHOCHTeIbHO X, Y: 
oe Sat a dx \« / dy \8 
R(M ,Mx,..3My,..y.) = Ge (ar) R(M, May «5 My.cy); 
rye cepa dyHKunNA R 3aBUCHT OT M’, — BblunculeHHoro aA YHKILA 
Z=Z{|f (x (X), y(Y))] = F(X, Y). Llenpie uucna«, 8 naspipaiorcad BECOM HHB@ 


pHaHTa, COOTBETCTBEHHO, NO x Hw y. OueBuqHO, 4To M* = — Fy/ Fx=My’| 
tT. e. M—unomorpaduyeckui MHBapHaHr. 
JlemMa 1. Onpedeaumearv k-2eo nopadKa 
OM kR—1 
M ‘Ox. S18: 0 Mel wane HOO Ee ‘ a 
bs Oxk-1 
aM aM ako 
Oy Ox Oy ‘OF, 0) "0, | (eo MOC eh 8) ea re ax? —l ay 
Wp (VE) Sel i aloes a Eh ch UN iA eae a 
e?-1y okmM g2k—2 yy 
Og Shisoxauiae 0s - Miele Ax? —layk—1 


Npu YCACBUU, 4MO Bce BxOdALYUe 6 HE2o “ACMHole NpouseodHole cytWecmeyromn 
ecmb Homoepaduuecku uneapuanm gynKyuu f(x,y) 6eca (k—3)k/2 noi 
u eeca (k+1)R/2 no y. ; 

JloKasaTeAbCTBO JerKO MpoBoxuTcs, ecu mpeoOpasopanne (1) npea 
CTaBUTb B Bue NPOMSBeeHMA Tpex NOMYCTHMBIX MpecOpasopannii: ) 


y= X(X), W=y, <1 = é, (1 
Xo =), YX (Gils «2a seas (I 
x = Xo, 4 — Yo, Ji = Ms, (Z) (i 


POCJICANTbh, KaK H3MeHHETCH ONpefeIHTe Ib (2) IpH KaxKJOM H3 9THX Ipe- 
a3OBaHHit. 


Ecau B jemmMe | nonoxKuTh k = 2, To nomyyum cregyrouryto JIEMMY. 
HMemma 2. Botpascenue Cen-Pobepa P = an In| M | s¢asemca Homoepa- 


ecKUM UNeapuaHmom eeca | no Kascdolk us nepeMeHHodLX. 

HomorpadwyeckuMu HHBapHaHTaMH Beca 0 no x u Beca 6 nO y ABsAIOTCH 
BbipaxeHud Butrnep 5,(M), 5,(M), oOpamenue B HYyJb KOTOpBIX, Kak 
cTHO (*), npn P=£0 spusneTca HeOOxO_UMbIM uM" JOCTATOUHLIM yCJIOBHeM 
orpadupyemocru HoMorpammoli Kou. Homorpatbwyeckumu uHBapHaHTamMu 
10 no x u Beca | no y aBuamoTcA BcTpeyaommecsa B (°) o, = M(InPM),+ 


1, M M 
Inz),, o, = M(InPM),—(In5).. OG6oOmjeHHeM HHBapHaHTOB 9, 3, 
ACTCA, B MpeANOMOReHHU JocTaTouHoli ruayKocru M, Bpipaxkenue 


Siem a(t (Me (MP), Syne ls 


Auppepenunpowanne 0 x WponsBoquTces & pas, AuddbepenuupoBanue 10 y 
wsBoOquTCA m pas, M= 1/ M us mecte nepexoga or AudpepenuupoBanuit 0 
aye 

qudpepenunpopanusam no y craputca (M)‘*', Koropoe coxpanserca, ecu 
ce WudpepenuupopannuH no y ner. S(k,m) aABaaeTca HOMOorpaduyecKHM 
apHaHTom Beca k+m+2n0 x. Onpegzenenue. Ncknwunteap- 
MH TOUKAMH (*yHKWHH z=/ (x,y) Ha3sbIBaloTcCHd TouUKH OOmacTH G, 
JI€TBOpAoulue CHCTeMe ypaBHeHHlt 


Beare — ty — 0, Pel Pell 7 Pyy = (3) 
akue, 4TO B sI000L M3 9THX TOYeK 
Lt M 


oOpalilaerca B HYJIb. 

Teopema l. ®yxkyua z=f (x,y) nomoepadupyema Cc mounocmoto Oo 
wix 6-20 nopsOKa 6 OKpecmHocmu stobot mouKu obaacmu G uU C mMo4KO- 
70 OO MaAvIX 7-20 nopAOKa 6 OKpecmHocmu <Atobolk NeUCcKA‘OLUMeoHOL 
Ku amou oOaacmu. 

JlokasaTe€JbcCTBO 9TOH TeOPeMbI BbITeKAeT H3 NMOCMeOBATeJIbHOCTU 
iM. M3pecruo (7), 4To KosppHuMeHTH! YONycrHMoro mpeoOpasopanus (1) 
HO BbIOpaTb Tak, UTO B MepemeHHEIxX X, Y,Z cyHKuuA z =f (x,y) mper- 
HUTCH B Buse 


= F (X,Y) =X+Y+4+XYV(X—Y) (Goo t+ 0X + 9uY +--- + Goa¥*) + 
+ 0(p"), (5) 

mp V X?+Y?. 

Jlemma 3. Koadguyuenmo Ji, — YeAble payuonanonole Gdbynkyuu om 

4oepaguueckoeo uxeapuanma P*(X,Y) u npouseodaoix P*, ebleucaentolx 

meuke X = Y —0. 

TIpupeyem nepspie (popMy.InI: 


jo = — fa P, Tid == 28) Pesan Py, Got = ta, Px —F hag Py. 


‘Jlemma 4. Jlocmamouno 2nadkas 6 o6aacmu G gynKyusn f (x, y) AOKANOHO 
woepapupyema c mounocmo10 Oo maavlx 7-20 nopAOKA 6 AKOOOLL MouKe 06- 
mu G, eCAu mOoAbKO 6 amMmoli OOaacCMU HecoeBmecmHa cucmema yYpaéeHe- 
a (3). 

Tloka3aTeapcTBo. Ec yuecrb cBa3b Mexay P(x, y) u P*(X, Y), 
Ky UX IlpOu3BOAHbIMH, a TakxKe JeMMy 3, TO HeCOBMECTHOCTb CHCTeMbI (3) 
HPOHSBOJIbHOM TOUKE (Xp, Yo) €G IKBMBaJIeHTHa TOMY, YTO CpeAW HCE 


763 


Joor G10 Vorr J20 + Jor — 11 HAW AYTCA OTJIMYHbIC OT HYJIA, YTO, KAK U3BECTHO ( 
ABJIACTCH YCJIOBHEM HOMOrpadupyemMocTH JO MavIbIX 7-ro NopsAKa. 
Jlia 3apepuleHHA joKa3aTembcTBa TeopeMbI | ocTaTOUHO NoKasaTb, & 
B Tex ToUKax OOsacTH G, B KOTOPBIX YOBJIETBOPAIOTCA ypaBHeHuA ( 
BbipakeHue D mpupogutca K 2(qs0— Jos) — 5 (421 — M12). AhoKasaTembe 
aToro (bakTa BbiTeKaeT 3 CJeqyoujero. B TOKE (Xo, Yo) EG, YAOBR 
TBOpsAIOMeH ypaBHeHusAM (3), MOxKHO HanHcaTb 2 (439 — Jos) — 5 (21 — 412) 
= Laxar Pets Kpome Toro, quia X = Y = 0 umeem M——1, 7 
= My=N’ = Mxx= Myy= Myy= 0, orkyga caenyer D(X; Y)=— PxxWe 
+ Pxyy, a craio 6bITb, D = x)" yo°-D, uo JoKa3biBaeT Teopemy 1. 
Teopema 2. Koappuyuenmot g,, Pynkyuu (5) Homoepaduuecku unel 
PUQHMHO 6bipancaromca uepes HOMOepaduueckue uNeapuanme: M, P yxKy 
z=f (x,y) U ux “aCMHole NpoUseodHOle NO X, Y. 
Jloka3aTeJbCTBO TeOpeMbI OCHOBbIBaeTCA Ha JIeMMe 3 HW NIpHMeHeHHe 
uHBapHaHta S (k, m). i 
IIpupeyem mepspie PopMyJIbI: 


Joo = */4 MPx,’; io = [°/a2 S (1, 0) — "a1 S$ (0, 1)] roe 
Jor = [*/21 S (1, 9) — */a2 S (0, 1)] cae 
Vis3pectuo (*), YTO NOKasbHOe HOMOrpadpupoBaHHe C TOUHOCTbIO JO Maudie 


k-ro MopsayKa OCyMecTBIAeTCH MocTpoeHHem ompeyesutTema Macco B m0Ka 
HbIX KoopquHaTax A[X, Y, Z] Taxoro, uro A[X, Y, F(X, Y)] = O(¢*). Ee 


CA Yepes Tip TO 9THM CaMbIM JOKa3aHa CJeyioulan TeOpeMa. 


Teopema 3. Koagquyuenmo pa3sromwenuli 6 CMpOKAX AOKAAbHOZO ONnp 
Oeaumenan Macco Homoepagurecku uxeapuaHmMHo éeblpastaromcaA 4epes UKE 
puanme M, P gyxkyuu z=f (x, y) u ux “acmnole npou3séeodHole. 

Jloka3saTeJbCTBO BbiTeKaeT H3 chopMy paOoTH (7), ecmM cuHTaiy 
%1, %, Bs, Y3 HOMOrpadbHueCKHMH HHBapHaHTaMH C CYMMOM BeCOB, COOTBE! 
cTBeHHO, 1, 2, 2, 3, 4YTO MOX%KHO CJeaTb BCJIeECTBHE HX MpOW3BObHOCTH. | fh 

TakuM OOpa30M TOJIyYeHa BOSMOXKHOCTh COCTABJIATb JIOKaJIbHbI onpell 
gutemtb Macco A[X, Y, Z] HenocpeycTBenHo no dbyHkuMH z =f (x, y), MHBY 
MIpeqBapHTeJIbHOe MpvBeeHue ee K CHellHaIbHOMy BHy (5). | 

PaccMorpyM Tellepb OWeHKy rlaBHOrO YvleHa MOrpelliHocTuH pH HOMOrp 
(pHpOBaHHA JO MawbIx 6-ro nopayKa. 

Teopema 4. Ecau f(x, y) —Oocmamouxno enadkan Qynkyua, 3a0aHHe 
6 o6racmu G, makaa, umo é@ G ecody ee nepevle npouseodnole He Obpatyaroml 
6 HYAb, MO MUHUMANCHAA noepewHocmo |f (x, y)—n(x, y)|, ede n(x, y) 
Homoepapupyeman ynKyun, npubauocaiwwan f(x, y) 6 OKpecmHocmu mou 
(Xo, Yo) Gc mounocmerw Oo maanwix 6-20 nopsdKa, yoosremeopsem HepaeeHc 


LP (% 9) — 2%, ¥)|<"/s26 80° + 0 (0%), 
npuwem Oo = api [x(x, y)D|, u mxooeecmeo G, ecmb mnoocecmo moueK ot 
aacmu G, 6 KOMOpbIX 

P=0,, Py = 07 Py =; PxxM* + PryM+ Pyy=0, D+0. 
Jloxa3aTeabcrso. IIpu Mepexojle K JIOKaJIbHBIM KOOPAMHaTaM Oyne | 
MeTb [Dede CXS Y)J=Act 0,(0°), orkyqa cnegyer | F (X, Y)—N (X, Y) af 
= A, +0, (9%). Syech A, = ey Ki;X'Y'; Kosddunvexter Ki; paccMaTpuBaloy 


= = 


i+j=6 
cA : Kak Cyaan 1, %,-.-,Y5 HM CBA3AHbI COOTHOMeHHeM Ky, + Koy- 
— §/oKs3 = —1/, A, rye A — nepaa uacrb usBectHoro (?) ycnopua (A). | 


; MoxHo Tak BbIOpaTh 3HayeHHA KOadpbuMeHTOB Kij = Ki, uTO (op 
A (X,Y) peanusyer munumakc, 7. e. k= minmax|A,|, rae K—xp 
K 


PawMyca Po MH MHHMMYM OepeTcs pH M3MeHeHHH , %,..., 15. HelicTBuTembHe 
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ma [ (x, y) He HoMor patpupyema WO MaJIbIx 7-ro NopatKa, TO Ka + Koy — 

B/2Ks3 = — 1/4,D +0 u TpeOyetca Halita dbopmy A, (X,Y), Hawmenee 
HOHAIOMLYIOCA OT HYJIA B CMEICHe UeSprmesa pu JONOMHUTebHOM ycuIOBHH, 
SbIBAIOIEM €€ KOIPPHUNeHTHI. CyulecTBOBaHHe TaKOli (OpMbI JOKasano B (°). 
“HUM BeMUHHy 4. M3 npeqmectsyromero cmeqyer h< D*R, rye R —uan- 
‘Bunt Hae Moyen 4/7, 0°7*, 4/0 XeY®, */ag X°Y* B 3aMKHYTOM Kpyre 
myca Po. Tak Kak R= max!/,5 xsys — Ing 0° , TO CipaBeJJIMBO HepaBeH- 

e’<e° 
OA< ay . Bosppatasicb K CTapbIM nepeMeHHibiM X,Y, 2, Momy4uM Jo- 


ATEJIbCTBO TeEOPeMBI. 
Bocnoub3syemMca Telepb MPpOWSBOJbHBIMH NapaMeTpaMl %, %2, Bo, 3 Mus 
OWeHHA BUa JOKaNbHOH HOMOrpaMMBbl. 

Teopema 5. Jlocmamouno 2aadKkan 6 MoUKe Xo, Yo Pynkuyun z = f (x, y) 
aa, umo = (oro) ==0, is (Xo, Yo) HO, P (Xo, Yo) #0, npedcmaeasemca 
KpecMmHocmu MOLKU Xg, Yo C MOLNOCMbIO OO mMaAbx 5-20 nopsAOKA HOMO- 
immou Kouu. 

Hokasateabcrso. [lorpe6yem, uro6p HocuTemm wkan X u Y Onan 
ample. Tora ypaBHeHHe HOCHTeJA JIA WkaIbl X OyzeT y= ki +d, a aa 
anbl Y—7=k§-+d,. B cuay sToro Mexyy KosdpuuNeHTamH pa3vioxe- 
& B CTpOKaX OMNpejeJIMTeIA JOJMKHbI BbIMOJHATHCA COOTHOIMeHHA 


Opi ka;, Bp RD eee (6) 


Bepa B KaxkJOH H3 9THX CHCTeM nO 3 MepBbIX ypaBHeHHA HW MCKsOUaHA 
“HUX & wv kj, MOmyuaem cuctemy 4 ypaBHeHHli c 4 HEM3BECTHBIMH 1, %, Bo, Y3- 


MH Goo = — Ya P (Xo; Yo) Xo Yo +0, TO 93Ta CHCTeMa COBMeCTHa H OONaaeT 
HCTBCHHbIM peleHHeM. IIpH 3sToM uMeeM R=, =a. Borsucnad ay u ty 
M3BeCTHBIM (2) (OpMyvIaM, HO Tellepb y2xKe IPH BbIOPAHHbIX &, %, Bo, Ys, 
XOQHM % H $B, M0 copmyviam (6). EcaH yuecTb, 4TO NOJyYeHHbIe TaKHM 
pasoM a, H By He BUJIHAIOT Ha MOPpelHOCTh JO MaJIbIx 5-ro nNopsyKa, 
| TeOpeMa jlOKa3aHa. 

~Teopema 6. Ecau P (Xo, Yo) =0, Ho P (x, y) £0 6 awbot oKpecmHocmu 
, Yo, MO HOMOepaguposanue OO mMaAblx 5-20 nopsAOKA HOMoepammol Kowu 
aMOM CAYYUAe BO3MOI#HO mMoeda U MOAbKO MoOedAa, KO2da B MOLKE Xo; Yo 
patwaromcsn 6 KYA’ UneapuaKHmel Bumaxep 5,(M), B,(M). 
JLoKa3aTe€AbCTBO MPOBOAUTCH MerkoO, ECM yUeCTb, YTO MpH P (Xo, Yo) = 
— 4qy) =0 B TOUKE Xp, Yo UMeem BH, (M) = 14 (Gyo — Go1)(4401 — 19410), 
2 (M) = 14 (410 — Yor) (19901 — 449%10)- 


Xa6apoBcKnHH rocyfapcTBeHHbIit Iloctynn0 
MefqarorHyuecKHi HHCTHTYT 5 XI 1956 
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®. C. KJIEBAHOB 


O JBYDKEHHM BO3AYXA MO FOPHbIM BbIPABOTKAM 
MPH HAJIM4UHH BbIPABOTAHHDbIX MPOCTPAHCTB 


(ITpedcmaeneno axademuxom A. A. CKowuncxum 9 XI 1956) 


Bpipa6oTraHHble pocTpaHcTBa B WaxTe CyIeCTBeHHO BJIHAIOT 
aPOMMHAMUKY WaXTHOM BeHTHAAWLHOHHOM CHCTeMbI. OTO OOYCJIOBJIeHO TeM, YH 
BCHTHJIAWMOHHAs CIPys, OMbIBaIOWad rOpHble BLIPaOOTKH, B HHTepBase 200— 300} 
BOJIH3H OUYMCTHBIX YIOJIbHbIX 3a60eB TepseT YaCTb BOSyXa (MHOra Bechy 
3HAYHTEIbHOe KOJIMYeCTBO) BCJIEACTBHE OTBETBJICHHA eFO B BbIpaOOTaHHOe, At 
PYWIeHHOe HH 3aslO%KeHHOe MpOCTpaHCTBO. 

B uactosilelt craTbe u3ularaeTCA MeTO, C HOMOLM{bIO KOTOpOro MOxXeT Obit 
lana OOMlad KavecTBCHHad OleHKa BUXKeHHA BO3yxXa 0 TOpHbIM BbIpaooTKaN 
IIPHMbIKaIOWlHM K BbIpaOoTaHHOMY MIpocTpaHcTBy, HM MOXeT ObITb paccuHTaH 
BeIHUHHA yTeyek BO3AyxXa Yepes STO MpocTpaHcTBoO. HeoOxo,HMOCcTb B yKasak 
HOM aHasiv3e HW pacueTe BO3HHKaeT IPH MpOeKTHPOBaHHH BeHTHJIAWHMM WaXxT. 

1. ][BwxxeHve BO3qyxa NO TOpHO BbIpadoTKe (WITpeky), rpaHuuaulen | 
BbIPaOOTaHHbIM MpOCTpaHCTBOM, ONHCbIBaeTCA YpaBHeHHeM (cM., HampuHMep, (#f 


ae) ae 


mn 


x 

n , 

(a) = RV Ode + GR, (I) 
: ¢ 

re Q(x) — KomMYeCTBO BO3AyxXa, MpoOTeKalolllero MO OTKATONHOMY UITpeky ¥e 
pes ceyeHne, HaxOJalleecA Ha paccTOAHHH x OT MaBbl (puc. 1); Qo — KonMueCTBE 
BOSAyXa, HOxo_allee WO maBbl; AR = Ry + Rs — cyMMapHoe yjesbHoe azpo 
]\MHaMMYeCKOe CONPOTHBIeHHe OTKATOUHOTO (/2y) H BEHTHJIAWHOHHOrO (As) wTpey 
KOB; Ae — yilebHOe adpOMMHAMHYECKOE COMPOTHBJeEHHe NaBbl; /(x) — yembil 
HO€ AIPOAMHAMHYECKOe COMPOTHBMeHHe BbIPAOOTAaHHOrO MpocTpaHcTBa; 2 — Mol 
Ka3aTe@Jlb CTENCHH B 3aKOHe CONPOTHBJICHHA JBHXKCHHIO BOSAyXa B BbIpadorad}| 
HOM lIpoctpauctTse (1 <n<2); / — AnHHa NaBbl; m — MOULHOCTb OTpabaTHIBaeMor 
ro muacta. 

Ypaspueune (1) B oOmem Buje He HHTerpupyetTca. BBegenue B (1) HeKOTOpBIx 
OnyueHui MH yupowlenui (?,°) ycrpanseT B H3BeCTHOH Mepe MmaTemaTHues 
CKHe TPYQHOCTH, HO BHOCHT HcKaxKeHuA B PU3SHUeCKYIO NOCTaHOBKy 3ayaun HW HE 
MOXKET J[aTb KaYeCTBCHHO MpaBHJIbHOrO MpHOTMKeHHOrO peleHun. Kpome Toro 
MIpeqJIOXKeHHbie paHee pewlenua (!—4) He OGNaaioT RocTaTOUHO! OCT Oa 
Tak KaK OHM NOJYUYCHbI WWI YACTHBIX CYYaeB MOKAasaTeA CTeneHH nN H (Pyke 
WH F(X). | 

Ilonb3ysicb TeM, YTO H3MeCHeHHE MepeMeHHOH X NPOMCXOAUT B OrpaHHyeHHOM 
MHTepBasle (IpHmMepHo 0 < x < 300 mM), MoxHO NOyYHTb NpHOMMKeHHOe pelieHHe 
ypapHenwa (1) MeTOoqOM, pH KOTOPOM BMeCTO HeMpepbIBHO-pacmpeeneHHbIx 
yTeveK BO3yxXa paccMaTpUuBaeTCA COCpeOTOUCHHHIM («=HKTHBHBIN»>) NOTOK, OT 
BeTBJIAIOWMMHCA OT BEHTHAAUMOHHOH CTpyH B OHO, CHelMabHbIM O6pasoM 
BbIOMpaemon, TOUKe. B ormnmune or paboT (1-4), mpeqwaraemplli MeToy He Ipelly- 
CMAaTPHBaeT KAKUX-NHOO OrpaHvyeHNii OTHOCHTebHO NOKasaTenA cTenenu n F 
(byHKunH r(x). 
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2, Ja 3ameupi HEIPepbIBHO-pacnpefesMeHHOrO MOTOKa yTeyeK cocpejoTo- 
IbIM BBOJMTCA NOHATHE 06 OOleM adpOHHAMUYeCKOM COMpOTHBIeHHH Ry BbI- 
DTAHHOrO NPOCTpaHCTBa J[BHXKEHHIO BO3yXa B HallpaBleHufl yTeuexk (T.e. 
‘KaTOYHOFO Ha BEHTHJIAWHOHHBIM WTpek). PaccmaTpHBad MOTOK yTeyeK KaK 
YKYNHOCTH OOMbIUOrO WHCMa NapaIeNbHbIX CTPyli, HaXOHM, UTO yKa3aHHoe 
JOTHBeHHe PpaBHO 


pba\i) en Be tf), (2) 


| — | 
6 V r(x) 


0 


Ecau Ha qwimMHe ropHoi BbipaGorKu x 
q€TCA gx M?/CeK BO3yXa, TO HMeeT 
TO COOTHOMEeHHE 


h, i Re [Q (x) —Qy]", (3) 


h,. — nexoropptil CpeqHHH (MpHBeJeHHBIM) Mepenaq apnenuad Boskyxa 
<]y OTKATOUHbIM HM BeHTHJIAMHOHHBIM WTpeKaMn. 
B cayuae MapasuesbHOrO COeMHEHHA HeCKOJIbKUX CTpyH pa3HOCTb JaBue- 
{ MEXKAY Y3JIOBbIMH TOUKAMM paBHa pa3HOCTH jlaBJIeHHH Ha NyTH JOOol 
CTpyl, BXOJAWIMX B JaHHoe coeyuHenue. Ha cxeme pyc. | Napasmuenbupie 
yH yreyeK, OTBeTBJIAIONLMeCA OT MOTOKAa, Cviejyroulero 0 BbIpadoTKe AB, 
COC]{MHAIOTCA He B OHO TOUKe, a BBI- 
XOJAT Ha upsamMyio CD (BeHTHJIAILMOH- 
HbI wiTpek). Ilostomy, sBcme,CTBHe 
HelpepbIBHOCTH H3MeHeHHSA Tlepenaya 
JjaBJIeHHu, BesJMuHNHAa hy JIGXKUT B TIpe- 
qesax 

hgc <hy<hap 
HJM 

x 

Ral Qi < he < RalQ@ + RVG (x) dex.(4) 


0 


* 
Ha ocHopaHun HepaBenctBa (4) hy, 
MOXKHO TIpeJCTaBHTb B Bue 


hy = (Rel + RBx) Qs, (5) 


> B (O< 8<1)—nHeKkoTopan (byHKUMA OTX, OMpefenAoNlad MomoORCHHe 
mu M orsetamenua «| vKTHBHOrOy MoToKa yTeyeK (puc. |). 
(M3 (3) u (5) cnepyer: 


| 


Re (Q(x) — Qol” = (Ral + RBX) QE. (6) 

Ypasnenve (6) npuOmKeHHO samMenser ypapHenue (1). [na Hcroub3oBa- 
a (6) HeoOxoquMO 3HaTb BesMUNHYy Mapamerpa B. Kak MoKa3biBaeT jlaJb- 
Hillee UCCJIeOBaHHe, C JOCTATOUHOM AVIA WpaKTHKH TOYHOCTBIO MO2KHO IIpH- 
Tb, UTO TOUKA OTBETBICHUA «PHKTHBHOPOy MOTOKA yTeyeK JI@KUT Ha IpAMOH 
N (puc. 1), fensauei BbipaSoTanHoe MpocTpaHcTBO Ha 4WaCTH C PpaBHbIMH 
HLMMH COMPOTHBJIEHHAMH: 


n 
Rauscn = Ramnp = 2 Rasco- 


B 9TOM MpefiosloxKeHHH, Mob3yacb (2), ompeqemumM 8 u3 ypaBHeHHA 


ue ae 
2 \ ax dx 
a a sa 


Tlogcrapasaa B (6) BpipaxeHua quia R, u3 (2) wu B ua (7), NOyYHM MG 
My1o (pyHKUMIO Q (x) B ABHOM BHJe. 

3. Ha puc. 2 moKa3aHo peulenue ypaBHenus (1) 11a KOHKpeTHBIX YHCJO 
yanHerx mpu r(x) = const un = 1, MosyyeHHOe C MOMOUKbIO MeTOJa H3OKJIMH (K 
Baa /), H IpHOJIMxKeHHOe peleHHe METOJIOM «PUK 
HOrO» HoTOKa (KpuBas 2). B unteppane O<x< 30 
pacxomwKyeHHe KpHBbIX / MW 2 He3HadHTeJIbHO. 

SaBUCHMOCTD / (Xx), OpeseuAeManA Ha OCHOBAL 
9KCI€pHMEHTOB B WaxTaX, MOKeT ObITb npeger : 
JleHa B BUe MOKasaTeJIbHOH (pyHKUHH £(x) =7oe* 

B TakoM culy¥yae Ip JIMHeEHHOM 3aKOHe COMpOhi 
BJICHUA J[BH2KeHHIO BO3]yXa B BbIpaOOTaHHOM I 
cTpaHcTBe (f= 1) Mero, «PHKTHBHOrO» TOT 


Qom/R 2 
es R i) 
oa 00 150 200 Q(x) see o> ice ee 
z —e 
Puc. 3 Ha puc. 3 u306paxeubl rpapuku Q (x) qua 


JIOBHH OHO W3 aB WaxTbI HM. Karanosuya (Jil 
Oacc): /— pesybTaT H3MepeHH B WaxTax (*4); 


10 OMHOK H3 paHee NpeqomwKewHpIx dbopmya (4); 3 — no dopmyse (8). Kak Buy! 
u3 puc. 3, pelieHHe ypaBHeHua (1) MeTOqoM «PHKTHBHOrO» NOTOKAa OOsmaqil 
JOCTaTOUHOH TOUHOCTHIO. 

4. CnejyeT OTMeTHTb, YTO B HAaCTOALIee BPeCMA IPH MpOeKTHPOBaHHH yer 
HOBOK JIA HCCJIe4OBaHHA WaXTHbIX BCHTHJIAUHOHHBIX CeTeH MeTOJOM 3JIEKT 
rHpoquHamuyeckon: aHaoruH (°,°) BaHAHHe BbIPaOOTAHHbIX MpOCTpaHCTB 
aSpOMHaMHKYy WaXT He yUHTbIBaeTcAH. BBeqeHHe NOHATHA O «PHKTHBHOM? I 
TOKe yTeyeK BO3AyxXa Yepes BbIPAOOTAHHOe IIPOCTPaHCTBO NO3BOMAET JerKO YCTI 
HHTb STY HETOUHOCTh 9SJIEKTPOMOJeHpOBaHHA. 

B saksoueHHe aBTOp NOMb3yeTCA CLYUaeM BbIPAasHTb ryOoKy10 6aroqapHoe 
akay. A. A. CkouHHCKoMy 3a IleHHbIe yKa3aHHs M BHAMaHHe K paoTe. 


VWuctutyT ropHoro jena Tlocrynuso 
AxkaylemuH Hayk CCCP 31 X 1956 


, WHTHPOBAHHAS JIATEPATYPA 


+H. M. Weuy x, Tp. Bcecosn. HayaHo-neca. yromby. nuct., 3 (1940). 2B. 0. Ka 
my xuH, Jucceprayua, Mock. ropx. uct. um. MW. B. Cranuna, 1949. % W. Peasco 
A. Kean, Colliery Eng., 32, Ne 375 (1955). 4K. 3. Ymaxos, 7lucceptayna, Mo 
ropy. HHcT, uM. M. B. Cranmna, 1955. 5 A.J. BarpuuoscKku i, Juccepranusa, Hn 
ropH. Nena AH CCCP, 1955. ® D. R. Scott, F. B. Hinsley, Trans. Inst. Minill 
Eng., 111, Ne 3384 (1951—1952). . 
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PHHPOMEXAHHKA 


T. AATMYP3AEB 


METO)| PEWIEHHA YPABHEHHHM HEYCTAHOBMBIELOCA 
TEYEHWA,PA3A C YYETOM JMCCHMATHBHbIX LIPOLLECCOB 
B OBLIEM TEOPHM OTHOCHTEJIbHOCTH 


(IIpedcmasaexo axademuxom H. H. Bozoarboseim 16 X 1956) 


-aCCMOTPHM HeyCTAHOBMBIUeeCA PeJIATHBUCTCKOe TeYeHHe BA3KOrO TeMVJIO- 
30[AlllerO rasa BHYTpH rpaBuTupyloujHx macc. Kak u3BecTHO, ypaBHeHua 
KeEHHA H ypaBHeHHe SHeEprHu COfepxKaTCA B ypaBHeHUsX: 


OT. Ores beers oP Pe ete en0) (1) 


HalleM CJIydae TeH3Op SHeEpruH — HMIywIbca MaTepHaJIbHOW CpeJbI, 
22K Jarome CaMO T'paBHTallMOHHOe HOJe, 


i 
op = wu'u*® — pgi*® +. <i. (2) 
cb W—TelwoBad (yHKUNA; p— qaBlenue; u!'—cKOpocTb BH xKeHUA 
rH. 
cyyae BA3KOTO TeMJONPOBOAAMerO Ta3sa PpeMATHBUCTCKOM MeXaHUKH 
auyecTBe MAaKPOCKONHYeCKOH CKOpocTH OyyeM pacCMaTpHBaTb CKOpOCcTb 
€HHA SHEP, a HE CKOPOCTb MOTOKa BellecTBa. TeH30p Halips2KeHHA 
aqua c‘® nponoplHoHasIeH TeH3Opy CKOpocTH JetbopMallHH u onmpeyemaerca 
aye | 
| ik il Ply on RI RAGE 
: of — f(g” —u'u') [us e] +(e” —u*u') [u'; el] — 

ik PM TD 
) —(—%/s4) (uu —g’) [use], (3) 
ni, cee oa amen BASKOCTH B Pa HEPeJIATHBHCTCKQM CMBICJIe. 
coven, Pir = 1/2 g0 (Og mn | Ox’ ++ gmt | Ox" — Ogn1 / Ox”) — campos Kpu- 
pews. 


YpaBHeHHe Hepa3spbIBHOCTH MOTOKa BelllecTBa 
(put + v!)., = 0, (4) 


p — KOJINYECTBO OCTATOUHOH Maccbl B eHHHIe oObema, BuUxKyulelcA BMe€- 
& 3HeprHed; yi — BeEKTOP IiJIOTHOCTH TEIIJIOBbIX MOTOKOB BeliecTBa, KOTOpBIH 
CJIOBJIMBAe€TCA TeHJIONPOBOJHOCTbIO H paBeH 


yiecs K(>) [git — uin!] = (+) 2 

-KOSPPUIHEHT TeMJONPOBOHOCTH B ae cmpicue; 7 — aOcomoTHaa 
mepatypa; J — TelsocojepxKaHHe; = (w—T<s)/p — peaaTuBuctcKult 
MYeCKHH MOTeHLWMAN,; o— yebHaA Brent 
B KayecTBe TpeTbero ypaBHeHHA BOSbMeM YpaBHeHHA CaMoro rpaBuTallMoH- 
) OWA 

at ite la T Sin): (5) 
ch x— HocTosHHad; Rip = ov} 1 / Ox’ — dol; LOK + [eae TE, — TeH- 
Puuuu; T = gitT », — cKaaap. 
3 JlabHellemM JIA pellieHHA MHTepecyloulHX HaC BOMpOcOB paCCMOTPUM 


)HUCCKH-CHMMETPHUHOe rpaBHTalHOHHOe moje BHYTpH YrpaBHTHpyIoulHx 
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Macc B CHCTeMe KOOPAHHAT, J[BH2KYUWeHCA BMeCTE C aHeprHeH. B 9TOM ca 
MOXKHO TOBOPHTb O MECTHOH JIOPeHWOBOH CHCTeMe OTCUeTA. 

M3 sTHx MpesnomoKeHHH cuJeqyer: 

a) cyujectByeT™ TOJIbKO pajWaJIbHad CKOpOCTb, HO IIpH HallleM BbIO 
KOOpAHHaT HW OHA paBHa HyJN0: 


6) Bce KOMNOHeHTE! (byHaMeHTasbHOrO TeH30pa C Ppa3HbIMH HHJeKC 

paBHbl HyJIl0, T. e. 
go ==, 

Ycnopua (6).u (7) Ha3bIBaeM KOOPAHHATHbIMH YCJIOBMAMH. 

Bpipaxkenve Jind HHTepBasia ds BbIOMpaeM B Buse 

ds? = — ehdr? — r?er (dd? + sin? 3 do?) + e dl?, 

rae 4, Y, Y—@yukunu ot rs, t. Tlockomky u*=0 (rye «= 1, 2, 3), TO 
ycuiopua ujui = 1 cneqyeT, ¥TO uo = 1/Ve; u. = Ve’ —uysnepan cKopoe 

Tenepb JlerKO BBINMCaTb B ABHOM Bue BbIpaxKenne ga py. 

KommoHeHTbl TeH3Opa TpeHHA * 


ea gh (C3) (S49) 


—2 


ex 2 i pee Fae 
Ve Ve 
0 pa ig SA Oe eae hae 
$3 r“ sin” *8e 2 Ag S\ 75" Sig ee 
Ve V e 

CneopaTeJbHO, CKaJlapHad BemMunHa T = gi*T;, Oyyer 
T =e — 3p, el 
rye ¢ BKJOUaeT BHYTPeHHIOIO TeMJOByIO SHEprHio HM OCTaTOUHY!1O aHepri 
CaMUX WacTHL. 
HsBecTHo, 4TO rpaBMTalMOHHOe ypaBHeHHe BKJOUaeT ypaBHeHue 3aKO 
cOxpaHeHHa 9HEPprHH—wuMMyseca. Jima Halwero cuyyan, Korga JB 
*KeEHHA BASKOFO TeNJOMpOBOAAMero Tasa MpOHCXO_AT BHYTpH rpaBH 
Pytoulux Macc (CouHue, 3Be3qbI H WwlaHeTBI) co cibepwueckoli cumMerp 
B CHCT€Me KOOPAHHAT, ABWKYIMXCA BMEeCTe C 9HEprHeli, Momyuaem us ( 


(4) uw (5) cuefytoulyio HesaBucuMyio cucTemy 5 ypaBHeHuit c 5 HeHSBeCTHBI 
e, 9, k, Y, Y—yHKuMAMH OT fF, ft: 


e+ w(h/2+ 1) = Vane (k — 9) 
BLD Sas P pitatey alti ok as ae eigen Alle wate 
emlroesi)=[K (Si G)G-s +142) + 
rele SHI 
ea fay sy? $40 ty —y — 5] 46 cgret ie 


r2 


ig 
2 


= 


sa) == Mi ng 

+56 [hy $5) = «; 
A y" i 12, NG Riv! 4 
(-pa-r 4+ P44 fer] 4+ 


2, [ieee Ri ee 2 ARC 
+e Ee i tam 4 = *| = x (@— p) — 3 ye" (h — 4). 


* Ultpuxu osnayaioT audde 
PeCHUApOBaHve NO 7, a TOUKH H ae 
BaHue no f. y an 6yKBol — zndbepenuy 
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> Mbl MOO%KHIH Bese C= 0, paccmarpuBad ra3 Kak CMecb HJeaubHore 
‘TOHHOrO Tasos. 

yAeM WCKaTb peulenve cucTemb! (A) B BHye CTeMeHHOrO paqa TO YeTHBIM 
HAM CiepHueckOH KOOPAMHATHI, Tak Kak BCe (pyHKUMH, BXOAAMMe B 
my (A), Kak TepMOjMHaMMuecKHe, TaK HM NOrapucbMbl rpaBurTallHOHHBIXx 
HUHaJIOB, CHMMCTPHYHO paciipejeJieHbl BOKPyr Hayasla KOOpyuHaT. 3a- 
M HauaJIbHble yYCOBHA Ha OCH Pr: 


e(r, 0) = Dyer, p(r, 0) = yr? (11) 
JIO2KUM 
h(r, 0) = 0; (12) 
K(r, 0) = >) har?’s (13) 
cH ¢ NOJaraem 
¥(0, t) =0. (14) 


cnopunx (12) nu (14) moKkasbiBaioT, 4TO payvanbHad KOOpyuHaTa fF 
OPAHHATbI BPCMeHH 3acbHKCHPOBaHHl. 

Petiaem =cuctemy (A) B OKpeCTHOCTH WeHTpa rpaBHTupyoulMx Macc 
ft, ONM3KOM kK HyJ0. Toryja pasHoctb A—y Ha ocn f¢ JaeT MOCTOAHHY10 BeMUH- 
Ji Bcex 3HaueHuli t. TeomerpHyeckH 9TO O3HataeT, UTO B LeHTpe rpaBuTupyiw- 
_ Macc HeT paSHHIbl Mex]y palWaJbHbIM H ToMepeyHbIM KosdpuHeH- 


I PaCTAKeHHA, T. e. 
D0, ft) =v (0. C): (15) 
Jomb3yacb ycopuamu (11)—(15) u npasusom Jlonutana npu mepexoge 
pejeny, korqja r—>-0, t—>0 B WeHTpe rpaBHTMpYIONUHXx Macc, H3 CHCTeMbI 
Mosyyaem l-e, 2-e u 3-e mpHOmMxKeHHe. 
anuluem 3-e IpHOmMxKeHHe Jia cyHKWHH (A, y), H BTOpoe Aun y, mpH- 
TepMOJHHaMHMYecKHe (PyHKUHH BBIMHCJIAIOTCH TaK2Ke C TOUHOCTbIO JO 
40B BTOporo MOpsAyKa MaJIOCTH: 


P= —3/wh; ¢ = —3/wh —3/wh; eo” = —w(i"/2+7")—3/w"h; 

p = 8K (T/ J)? (M/T)"’ —*/eph; ! 

E BK"(T/J)?(M /T)’+ 10K (T / J) (T/ J)" (MIT) + aK (T / J) (MI TY + 

EK (T / J)? (M/T)" 0" + 21") + Yoav" (0 + 8/aph) — A" /2 +4") — 9/20"; 
p= — 8K (T /J)?(M/T)" + 8K (T/ J (M/T)" + 

ee) IT) 3K (T / J)? (M/T)” — */s (eh + ph); 


ae 8 i 20 " nw. 
Qa + 10nd Qw+10yr |’ 
te 
15w + 14a 15w + 14d 15w + 14yr 
79 2 6 nyu w 
-% y’ Me mae lt — 7 wis: 8v +- 
— 45w + 147 | ( asta iv" ( (") 

14 sata cist 42 sped Feel 
SS  h* (18K 197") — HA (AY + 27°) -+F 
5(ibedetayny. ( : 5 (15w + 1473) 

Y 14 ) 9, 
neni 7 ee a ; ny — ————_ 7h"? — 
15w -+ 147d 3 (15w + 143) 15w + 141) 
* Mes 5G ae 
— ek He oe ED — = — HA? + ————— hv" — 
15w + 149) 5(15w + 44yh) |) | 5 (45w + 14a) 
84 SN Ii! 13 u 202 NE} " 
i) 7h? ry + 
5 (15w + 14d) Lap Sian ere 5 (15w + 147) 
84 Siac 28x Sony z o6x ve 
eee ye (ee — pp) A 
3 era ie Sie ores t ( 15 (15w + 14a) 
84% “0 14% i w ” 06% 2} G Sag eae 
SB gen a er pt) + oh 1; 
5 (sw 44m) | (eet. ( 3 (15w + 14mh) 
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“ne 2 Sn 2 ” Mw " 140: °, 20 
panty irs Sib Bats Bort 
440 IV 19, "9, Pee! 
ae + ow +35 + rh sr + 

10 
+ oa" jay gee ane ee 
20x re 20% " 80 a2 nN. 


SOO Mi (e - op)e" Meas vr 6," — jy’ 6iy" — 2 
Kr vp gl pv Dy" tv” (KE 8/ah) 
+ h(n) 2— 2 — 4) + (0 — p") — Horn (7) 
ot" = 22/6 —2/gues 7” = 1/5 (K” +1’); 
sa (ea) ea, 8 
‘we S/at” (OR 7") + ask QM + 24") + ash OY + 277) + 
AV 5 +E AY 48 /chy? — Jos Reyeest MBS) Ky ee 
VS" as GR E27 kh 2X2) el, aa aah 
Vl = 5k (LV 4 Qy!V) — 90/, ghv” (A" 4 Dy") — 18 /,,h2VV 
45 Jogh2v"2 — 105 f gry1V 45/53 4. 80 eh ae +15 lis’? — 10/,,xelV, 


Tlomyyenubie pe3yIbTaTbl MOXHO IIPHMeHATh K aCTpO*PH3uKe UH B | 
3HKe IlJIa3MBbl. 


KupruscKuit = ) 
rocylapCTBeHHbIM yHHBepCHTeT 12 X 1956) 
UWMTHUPOBAHHAA JIATEPATYPA 

1 JI. .Jlaugay, E.M. Jiu wu u, Mexanuxa cnnomubix cpen, Wan. 2-e, 1953, ra 

2 JI. J. iaugay,E.M. lug@mun, Teopuanoas, Visq. 2-e, 1948. 3A. Siumre 
CyllHOCTb TeEOPHH OTHOCHTEIbHOCTH, Mep. C aHTJI., H3J. 4-e, 1955. 
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Wornagn Axkanemun HayK CCCP 
1957. Tom 113, M 4 


PHSHKA 


- ASAHTHEB, B. H. JIEBKOBCKHH, A. 7. MAJIMEBCKMM x M. B. CEPOBOB 
M30MEP Pdi ji 
(ITpedcmaeaexo axademukom B. H. Koxdpamvesoim 23 XI 1956) 


mpesbiqy melt paoote (*) ObI0 ycTaHOBseHO, UTO Np OOyYeHHN KayMuA 
{5B HeliTpoHaMH OOpasylorcsa TpH MasayueBble akKTHBHOCTH c MepHoja- 
Omypacnaya 22 MuH., 5,5 uaca u 14 yac. B pesynptate paqyuoxumMuyeckoro 
eEMOBaHuA ObIIO JOKa3aHO, YTO NOmyNepHosH! pacnaga T= 22 mun. u 
AC. IPpHHaexaT HSBeECTHBIM H30TOMAaM Naaqua Pd yw Pd, o6pasyw- 
caf 10 peakiuam Cd™4(n, «)Pd™ yw Cd¥(n, «)Pd°°, Tpunaqmexnocte 
[acOBoro NepHofa OlpefesieHHOMy H30TONY WIM H80Mepy Madsaqua WoKa- 
He Oblia. 

) JIMTepaType HMeeTCH JIMIUb OHO KpaTKoe coobmlenue (7) 0 TOM, UTO STOT 
Of Obl NoMyYeH MpH OOyYeHHH Nalaquad JeliTpoHamu u HyeHTHpHUMpOBaH 
vuzomep Pd"*, pacttajjaioulutica m0 cxeme 


* un 75 Yo 


(5,5 sac) pq” ed” (22 mun ) 


25% 


Ag” (75 an.) 


p 
ca" (cra6,) 


da ocHopaHuu SToro cooémenus Pd!!*'urypupyeTB TaO/MNax H30TONOB 
opra 3a 1953 r. (*) cocrenenbrio ,ocTOBepHoctH «By». B Gonee nosquux TaOmK- 
Au. H. Hecmeasnospa (1954 r.) (4) oH, oWHakO, He yKa3aH. 
dam lipefcTaBsasocb NOosTOMy WesecooOpasHbIM OJHO3HAYHO JOKa3aTb TIpH- 
@XKHOCTh 5,0-YaCOBOH aa qHeBOH AKTHBHOCTH ONpefeseHHOMY H30TONY 
w30Mepy Masaqua. C stow wembio ObIIM NOCTaBJICHbI ONbITHI NO pafHo- 
WYCCKOMY Pa3jeJIeCHHIO H3OMePOB B CM€CH PaMOaKTHBHbIX H3OTONOB Mavsa- 
, OOpasoBaHHBIx NO peakuusam Cd (n, «) u Pd(n,y). 
MeToquKa XHMMYECKOTO pasjeIeHHA AJepHbIX HSOMePOB OCHOBaHa, KaK H3- 
HO, Ha ABJeHHH Cunumapya — Uanmepca. IIpu usomepHom mepexoje, ecu 
[OMHOCTbIO HJIM YACTHYHO KOHBEPTHPOBaH, ATOMbI HSOMepa B OCHOBHOM CO- 
[HHH OKA@3bIBalOTCA MHOTOKapTHO HOHH3HPOBaHHbIMH, T. ©. MCHAIOT CBOIO 
SHTHOCTb, a CJIEOBATeIbHO, H XHMHYCCKHeE CBOICTBAa, H MOryT ObITb pH 
2eJICHHbIX YCJIOBHAX OTICICHbI OT ATOMOB MaTepHHCKOFO H30Mepa OObITHBIMH 
wueCKUMH MeTO,amMH. Han6onee OnaronpHATHb! JIA ycnewiHoro pasfeve- 
culeqyrolllve YCIOBHA: H3OMep B BbICIWeM BO3Oy?KeHHOM COCTOAHHHM BXOJHT | 
cTaBe OpraHvyecKoro CoesAMHeHHA, PaCTBOPHMOrO B OpraHHYeCKHX PacTBO- 
JINX H He pacTBOpHMoro B Boge. B stom ciyyae HeOpranHyeckHe HOD! AO-- 
ero H30Mepa, Bbilafaioline H3 OpraHHyecKOl MOseKYJIbI MPH W30MepHOM 
sxofle, MpOCTO OTMBIBaIOTCH BOOH M Oca alwTCH 3aTeM C HOCHTeEM HS" 
Joro pacTBopa cieWMdpHyecKMM OCaJUTeJIEM. 
Ip paspa6oTKe MeTOAUKM pasyeieHHA HSOMepOB MaaquA HaMM Obl 
OOOBAaH pA OPraHHuecKHX peakTHEOB, COpasyIOmMuXx C NasaqveM He pacTBo- 
ble B BOE COCMHHEHHA: JHMETHJITIHOKCHM, alleTOKCHM, CaJIMUN Nas bOKCHM 
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H a- HUTPO30- 8-Hapron. Han6douee yAOOHBIM WA padoTsl oKasaJicA CaM 
HOKCHM, HsOHPaTeNIbHO ocaxkqalollui Masayqu U3 CHJIbHOKHCJIbIX BOJHBIX | 


Ta6uuna 4 


TBOPOB B (pope Pd(C,H,O2N)e. Oca; 
BbICYIUeHHbI pH 110°, HMeeT Toc 
HbIH coctaB (28,17% Pd). 

B tTa6a. 1 npeqcTraBseHbl aHH 
PaCTBOPMMOCTH CaJIHMIMJIaJIbOKCHN 
alwalqua B OeH30ue, HalJeHHbIe B 
BbIM MeTOJOM, a2 B TaOml. 2 — jlaH 


7 a8 cS 
foNo sh Me © y sw ie 
nd OL ER. ul RDERIAMILE IA 
= oo 7S ase 
OUbITOB 3 ou Sie ans 
sass gogo soo 
Oana Oona Ase 
4 40 U3 1s 
Be 10 #0 70 
3 10 T.9 79 
V3 Taba. 


oO KosppuuveHTe pacnpeseseHHA Cc 
IWlabqOKCHMaTa Tawlaqua Me 
Oe€H3OJIOM H BOJOH, NOMyYeHHbIe C 1 
MeHeHHeM PpawHoOaKTHBHOrO HHAUKAaT 
Pree: 


1 u 2 cnenyeT, ITO CaMMUMaIbyAOKCHMaT yOOeH JA pasyene 


AJ|CPHIX H3OMePOB NaWalUA; OH YOBMeTBOPHTebHO pacTBOpHM B OeHg 
(70 mr/100 ma) uw Ha 4 nNopsyKa xy2Ke — B Boje. 


Pasqenenhue 430MeEPN 


oB Pd4l* y Pd}, o6pa3z0BaH il 


no peakuuu Cd™4 (n,«) Pd. 400 r a3oTrHoKucoro KaqMus OOmyaa 


B Teyenue 4 vac. B noToKe 14Ms3B HeHTpo- 
HoB~ 10? welitp/cm?-cek. OOsmyuenHaa 
COJIb Oba pacTBOpeHa B BOse MH M3 pac- 
TBopa c HocuTenem (100 mr) Obl ocaxK- 
eH CasIMUWatbqoKcuMaT MaJuaqua. 
PacTBop Ha ocaqkoM Obi CIMT, H 
ocalOK H€CKOJIbKO pa3 npompiT | % pacr- 
BOPOM a30THOHM KHCJIOTbI 0 NOJHOFO Hc- 
Ye3HOBEHH A B IIPOMbIBHbIX BOaX HeCBsA- 
3aHHOrO CaJIMUMJlaJIbqOKCHMaTAa. 
MBITbIH OCaOK OblI pacTBOpeH B 200 ma 
ropsuero OeH307a, pacTBOp pa30aBleH 


Ta 


6nuna 


Sao Ss 1 og 1 
= G = iS] [ay ! 
Sots) deem tt o 
See a2 ee o Py 

pal re n= 
S £564 eSas8 5 
Cy 6). Va hr S a 
a Orne o~resta a 
5 Zoom By 8a8s | 
2) Bis On 2Houcs= . 
o AD oe rieg Sos” a a 
a Kao E@Sese S| 
a <a a, <nenos ME 
Fpo- 1 | 35100 430 1,251 
2 32500 960 1, oa 
3) 36800 500 4,088 


2 M XOMOMHOFO O€H3OJIA H HECKOJbKO pa3 MpOMbIT BOZOH u KucaEIM (pH~ 
pactsopom Pd(NOs)2 (qo mOsTy4eHHA MpospayHoro JIMMOHHO-XKeJITOrO pacTBoO 
ObICTpO H UYHCTO paccaMBarollleroca c Bool). 

Yepes 10 uac. nocue KOHIa OOJly4eHHA GeH30NbHbIM pacTBop Obl 2HeprHy 
B300JITAH B JeIMTeIbHOM BOPOHKe Co 150 Ma Kucoro (pH ~1) Boguoro pactB 


ann /muK. 
hed iy wabiinh eal sana rd 
PR a ss 


Basccae 


Seer ati ace 


20 4 60 80 100 120 mun. 


Puc. 1. Kpupble cnaza 
Pd411, ormbiroro oT 6eH307bHOrO 
pacTBopa CAIMILH ab OKCHMAaTAa 
CMeCH paHOaKTHBHBIX H3OTOMOB Mas- 
nafua, OOpasoBaHHbIx MO peaKIHH 
(n, y). AKTHBHOCTb U3Mepsuacb: 
a—uepes 310 mr/cm? Al; 6—uepes 
440 mr/em? Al 


aKTHBHOCTH 


Pd(NO2), (50 mr). Boguprit cot Opi OTe 
WH Natwiaquit BHEM Obl OcaxKeH JMMeTHIAL 
OKCHMOM. OcajoK ObluI ObICTPO BbICYLUeH H 
THBHOCTb ero H3MepeHa cyeTanKom [| 
repa. AKTHBHOCTb yObIBasla Cc mepHo,; 
T = 21,5 MuH., Xopowio corsacyroukunes 
3HayveHHeM Mepvoga nosypacnaga Pd!44, o 
BOJMMBIM B JIHTepatype. 

TakuM oOpa30M O6bINO0 JOKa3aHo, 41 
CMeCH paWOaKTHBHBIX H30TONOB naa 
oOpasoBaHHbIX 10 peakiHam Cd(n, «)Pd, 
ep2kutca w30mep Pd1*, reneruuecku ¢ 
3aHnbit c Pd™ (T= 22"wnn.). 

Mneutugdukanua  Pdit* (7 
=5,5 vac.) BCMECH paw HOakTUBH 
H30TONOB Wasdtaqua,  o6@ 
30BaHHbBIX 10 peakuusam Pd(n. 
50 Mr MeTasluIMY¥ecKoro namaqusa 06} 
JHCb B TeyeHHe | yaca B MOTOKe Hell 


HOB JleweHHA~5- 10" nefitp/cm?-cek. OOnyyeHHbI metas pacTBopeH B Lape 
BOIKE, H Na/l18 HH 43 pacTBopa Ocak eH CaNHIUWabAOKCHMOM. OcajoK Mpoi 
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a u PacThOnades B OeH3OsIe KaK ONHCaHO Bpilue.PacTBop Obi pasjeseH Ha [Be 
ible uals yTeM BCTPAXHBaHUA C pacTBOpaMH HOcHTeNeli “3 OMHOL YacTH 
Able 4 “aca B TeyeHve CyTOK oTgenacA Pd!t, a yg Apyrou "Ag, Tlanna- 
“OcaxkqacA 3aTeM 3 BOHOTO pac- , 


4A JMMETHJIHOKCHMOM, a cepe6po— pet bls 
IHOH KHCAOTOR. 

da puc. | n306paxenbi THNMUHDIE KpH- 1000 
Cllafla AKTHBHOCTH MasllaqueBbix ocay- 

, AKTHBHOCTb ocaqKoB H3Mepsacb 500 


23 aJIIOMHHHeBbIe (PuIbTpbI 310 mr/cm?2 
a 440 mr/cm? (6). Ipu usmepenuax 6e3 


moTuTets 22-munyTHbtli mepHog Pd4t  Puc.2. Kpuptie cnaza akrupnocru Ag!!, 
OTMBITOrO OT OeH3ObHOrO pacTBOpa ca- 


109 JIMMH aI bLOKCHMaTa CMeCH PpalHOaKTHB- 
Pd , BbIXOJ KOTOpOrO TO PeaKWHH = yyrx u30Ton0B maiwaquA, OOpasoBaHuAbix 


) Ha HeCKONbKO NOpsKOB BBILe BbI- mo peaxunu(n, +) 

a Pd'4*.Ha puc. 2 mpeqcrapnena 

M4HaA KpPHBast clayla aKTHBHOCTH oOCa{KOB paMOaKTHBHOrO cepeOpa. 
3 u 4 HuOCTpupylor KHHeTHKY H3MCHeHHA Hava/bHbIX aKTHBHOCTelt 
Pd"! yw Ag''* B 3aBHCHMOCTH OT BpemMeHH 
BbIemeHHaA. OOe aKTHBHOCTH YyObiBaloT c 
tepHoyom T =~ 5,5 uaca, xopomio corsa- 
CYIOWHMCA CO 3HaveHHeM TepHoya mMosy- 
pacnaga Pd'"*, npuBoqumpim B suTepa- 
Type. 

Takum OOpa30M OblJI ycTaHOBseH (akT 
oOpasopanua Pd'4* c¢ T= 5,5 yac. no 
peaxkunu Pd(n, vy) 4 Joka3aHa reneTHuecKan 
cBa3b ero c Pd44c T = 22 mun. u Agi! 
oe D Stebo ik 
| JjaHubie 9TOTO ONbITa ObIIH HCHOb380- 
| 4 86 6 20 &vae pauvi WA OWeHKH KOS*PPHUHeHTa KOHBep- 
. 3. Kpusne pacnana Pd™*, nonyuen- CHM W3OMepHoro TMepexoja Pdlt*_, Pq, 
2 1YTeEM MOBTOPHBIX BbIJeseHul uepes TlockoubKy pa3feueHuA M3OMepoB culeqyeT 
HbIe MPOMe2KYTKH BpeMeHH JOYepHerO OKUaTb TOJIbKO B CsLyyae KOHBeEpTHpoO- 

Pdi(22 mu.) (@ 6 cM. puc. 1) payHoro Tepexojla, HWAKHHM mpeyen Kosdp- 

(puIlHeHTa BHYTpeHHeH KOHBepCHH MOXeT 
Tb OlpefeseH KaK OTHOIMeHHe YHCa aTOMOB Pd"™!* (a), pacnaBliuxca 3a 
DEJeJICHHbI MpOMexXyTOK BpeMeHH C BbIPbIBAaHHeM H3 OpraHHyecKOH MO\Ie- 
bl, K MOHOMY UMcy pacnaBliuxcsd 3a 9TO Bpema” aToMoB Pd"?* (6), 
BenuyuHa @ HaxOjMacb U3 COOTHO- 
eden —wAlpgi/k,,. one. Alpgt—{ ) “uae 
eHbilieHHe akTHBHocTH Pd™' B_ ompe- 
ICHHOM 2-¥aCOBOM HHTepBaJle (pa3HOCTb 
quHatT puc. 3), a k, — KoscpunneHT 
PmoueHHA u3smnyyeHua Pd!" B asOMH- 
eBOM (pHJIbTpe HW cTeHKe cueTunKa. Besu- 
Hab Haxoyusacb 0 akTuBHoctu Ag, 
KONHBIUerOCAd 3a TOT Ke MepHO BpeMeHu 
OTBeETCTBYIONad OpyuHaTa puc. 4) u3 
yTHOMeHHA OG = [agit /ky (ky— KOSPPH- pyc. 4. Kpupaa pacnaza Pd!!!*, nony- 
[HT Oormsomenua akTuByHocrH Ag!!! B ueHHaa nyTemM TOBTOPHEIX BbIeeHHi 
HKe CUCTHHKA). nouepero Ag!!! (7,3 qua) 


PaccunTanubili Takum o6pa3som Kosppu- 
HT BHYTpeHHei KOHBepCHH HaliqeH PaBHbIM % — a /6>0,185. C yaetom 


uBeIeHHOM  cxeMbl pacmaga Pd? — Pd « >0,185 : 0,75 = 10,25. 

OnpeweneHune OTHOCHTE€ABHOTO BEXOMAa Pd H 

lit yo peaKkKWuuH (n,7¥). : 

B pe3ybTaTe OOyYeHHA TelJOBLIMH HeEHTPpOHaMH eCTeCTBEHHOH CMeCH H30- 
775 


TONOB Nasmayua usomep Pd14* o6pasyetca B CMeCH C ApyrHMH paqHOaKTHBHN 
H30TOMaMH Maslaqua. AKTHBHOCTb NOCJeqHUX, PlaBHbIM OOpa30M Pd1°%q | 
=14 yac., nomHocTbIo NofaBsAeT ciaOylO AKTHBHOCTb Pdi11*, TJostomy om 
jleneHve Bbixoqa Pd'4!* no ero aKTHBHOCTH B 3TOM Cily4¥ae HEBO3MOXKHO. B | 
cTOMMel pa6oTe OTHOCHTeEIbHBIM BbIxo, Pd'4* wv Pd™* Opi onpefeneH B pes 
Tate H3y4eHHA KHHeTHKM HaKOMNJIeHHA paHOaKTHBHOrO cepeOpa B oOpa3k 
o6myyeHHOorO Nalwaqun. | 


0,5 r MeTayimmuecKkoro Nasaqua o6styyanuch 15 MHH. HeHTpOHaMH JleJeHk 
O6nyyeHHbIi MeTass ObII pacTBOpeH B WapcKOH BOAKe HM pacTBop pasfeeH 
TpH yacTu. B Kajol u3 yacTeli ocaxanocb cepeOpo (MyTeM NOBTOPHOrO Hoos 
JICHHA HOCHTeNIA) Yepes 5,5; 15; 27 u 80 4ac. MOcMe KOHIa oO y4eHHA. Oda 
AgCl nepeocaxyanucb 43 aMMHakKa, BbICYIUMBasIMCb UM HX AKTHBHOCTb H3M@} 
gach cueTunkom Tefirepa. PesysbTaTb! u3MepeHuli MpefcTaBseHbI B TAO. 3.) 


Ta6aunna 3 


AKTHBHOCTb OCa2KOB 
Bpema mocae 


KOHILa OO1y- 


ueHHA, ac. 4 2, 83 Cpegu. 
5,0 3,78-108 3,82-108 3,78-10° (3, 79-40 , 02) -10® 
15 5, 95-104 6, 70-104 0, 70-104 (6 ,13-L0,38)-104 
27 ih Silo: 1, 892102 2,20-104 (2,00-L0, 13)- 104 
80 7,00-108 5,80-408 5, 70-108 (6, 10-L0, 53) - 108 


PacueT OTHOCHTebHBIX BbIXOWOB Pd y Pd1!4* npousBoqusca 10 STHM Ja 
HBIM CJIe{YIOULMM O6pas0M: aKTHBHOCTb cepeOpa, BbiJeeHHOrO yepes 5,5 4a 
(15,5 aac), O613aHa pacnayy Bcero Pd"! (22 mun.) u nonoBuHE! Pd?"!* (5,5 uae. 
cymMa akTuBuocteli Ag'!!, BpiqenenHoro uepe3 15, 27 u 80 uac. (X/), o6ycno 
JieHa pacnajloM ocTaBluelica NonOBHHE! Pd™1* (cormacHo Ta6m. 3 serko BUuseT 
YTO AKTHBHOCTH, BbijemeHHble yepe3 15; 27 u 80 uac., CBA3aHbI reHeTHUeC! 
TObKO Cc 5,5-YacOBbIM TpeqKoM). OrTcioqa opg™/opa™*= (,,, sac—b/): 220 
= (3,79 108 — 8,73- 104) : 2-8,73 = 22. ny 

Vucrutyr xumMuyeckol dusvKku Iloctynus0 

Axkaylemuu HayK CCCP 20 XI 1956 
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Aornagn Akagemunu nayrxr CCCP 
1957. Tom 113, Ne 4 


PHSHKA 


HM. A. KBACHHKOB r 


MPHMEHEHWIO BAPHALWMOHHOTO TMPHHILMMA B 3AJ,AUAX 
O BUHAPHOM CIWIABE H H3HHTOBCKON CHCTEME 


(iTpedcmasazeno axademuxom H. H. Bozoawbosum 14 XI 1956) 


ak ObIJIO yKa3aHO B Mpefbiyutei samerKe (?), Avia oOnpeyelenua cra- 
@4eCKOM CyMMbI OHHAPHO"O ClaBa HYKHO PelUHTb BCHOMOraTeJIbHYIO 3aja- 
0 M3HHrOBCKOM aHTHieppomarHetTuKe. B JaHHO 3aMeTKe Mp MpHMene- 
BapHalluonHoro mpHHunna H. H. Borosmodopa (') 6yzer cyetaHo Hoe 
HeHHe Ha YaCTH TaMHJIbTOHHaHa aHTH@eppoMarHeTuKa ((?), (1)), 3aKsio- 
eeCH B TOM, YTO YACTb WICHOB H3 Ff; MepeHOCHTCA B H_ C TEM TOJbKO, 
bt Zy = Sp {exp (— H,)} Beruucaianocb. A uMeHHO, B HH, BKMNOUAIOTCHA 
bI BSAHMOJeCHCTBUA py coceqHHX y3JIOB; B3aHMOJIeHCTBHE M@K]Ly ITAMH 
TlaMH HW B3aHMOselicTBHe C jlaJIbHHMH COCeAMH OCTaBIaeTCH B Fj. 
JoyIee MPOCTLIM ABJIAeTCA BbIOOP STHX TPyIM B Bue Nap y3s0B. B wemAx 
MleHHA WpeHeOperaemM B3aHMOJeHCTBHEM C jaJIbHHMH coceAHMH, yueT 
DOrO MOXKHO CelaTb aHaJlorMyHo (7). Ilo-BHyqHMoMy, yBeMYeHHe 4unCwa 
B B KaxKJOH H3 py, BKJNOUAeMbIX B GH (B KayecTBe CJIefyroulero 
)IM2KCHHA €CTeECTBCHHO BbIOPaTb [PyMMbl, Kayk]ad H3 KOTOPbIX COCTOHT 
CHTpaJIbHOrO y3Jla H «OOOJIOUKM» M3 BCeX OM KalilWMXx coceyeH), OyeT 
SOMUTb WeHO paspacTaHHA BHIUHCNTeIbHOM YacTH K BCe Goslee XOpoLlemy 
)JIM2KEHHIO. 

/CNOBUMCA OOO3Ha4aTb OyKBOH Ff TaMUJIbTOHHaH, JeJIeCHHbIM Ha TeMIe- 
‘py 9; B—maruutTHoe nove B e{HHHWaxX OOpOBCKOrO MarHeToHa, JeJleH- 
Ha 0; N—uncno y3n0B pewerkH; EF =e/0—o6meHHbIM wnuHTerpal, 
HHbIM Ha TemmepaTypy. ByyfeM Tak2xKe CUHTAaTb, 4TO BCe Y3JIbI pelleTKH 
(OMpaBHbI H YTO MPOTHBOMOJOMKHbIC PPaHHUbl KPHCTasIa CWIHTbI Me*Ky 
fH. B coOTBeTCTBHH CO CKa3aHHbIM JJId aHTHpeppOMarHeTHKa HMeeM 


N 
H=HotHi=ZE Y 30; —-B Yo, 


<i> = (1) 
Ni2 
Ho = ») KH, Hn = — (B— Bo) ox — (B — Bx) Sn-ta + &oroat1- 
Tai 


b By H fy —BapHallHOHHble MapaMeTpbl, OTHOCALMecA K JBYM Nojpe- 
‘aM; ©—llapaMeTp, xXapaKTepH3yIollHH sipPeKTHBHOe B3aHMOJelCTBHe 
1 O6nmxKahwux y3s0B. JlerkKo BHJeTb, YTO IpH ¢ = 0 MpHBeeHHbI BbIOOp 
copnayaer c copmyvioi (6) samerKu (7). Tlocrymaax B cCOOTBeTCTBHH 
3IOXKCHHBIM paHee MeTofom ((1), (4)), MOuyYHM NOCe HEeCJIOKHbIX 
ACJICHHH: 


2 In Zing = 21n2 + In[ch 7, ch 7, che — sh, shy, she] + 


th yp — thy; the th y; — th yo the rogaae the thyothyys 
. 4—thyo thy, the sree 4 — th yo th yi the are ) 1—thythy, the — 


‘(th Yo — th v1 the) (th 1 — th yo th e) : 
Ele 1) (I — th yo thy: the)? , (2) 


ia yNoOcTBa OOosHayeHo Y= B—B6,, 1,=B—§8,. 
177 


BapuvavouHble NapameTpsl By, By HM © OMpeemAIOTCH MPH 9TOM U3 cH 
MbI TPaHCIeHJCHTHBIX ypaBHeHHH: 
‘ \ 


Oln Z inf os Oln Zing he dln Z inf 


050 031 de 


| 


Kak u B 3ameTKax (1,7), OyyeM CUHTaTb Zing UPHONM2KeHHBIM BbIpé 
HMeM JIA CTaTHCTHYeCCKOH CYMMbI AHTH(eppOMarHeTHKa. 


Hamarnuuupanne Ha uacTHlly 43 (2) uw (3) onpeqemaeTcaA BbIpaKeHHer 


1 (th yo + th yi) (4 — the) 
2° 4—thy thy the 


M= 


Uro6bl u36aBuTbcA OT PPpOMO3J[KUX BbIYHCJICEHHH, PpaCCMOTPpHM TIPHMeHel 
MpHBeeHHbIX pesybTaTOB K 50% OMHapHOMY CIaBy, HCHOJb3yA COOTHO) 
Hua (2) u (4) 3amerkKu (7). Tlonmaran M=O, nlowyuuM 3 ypaBHel 
3) wu (4): 


é 
Bae 0; Y= —-h= peers 


Cpequaa TepMOquHaMuyecKad SHEPrHA Ha waACTHUY civaBa, onpeyeisAe 
cooTHomeHHem (20) paOorpr (7), OyqeT HMeTb BHI: 


Fao __ & eth? y (14 the) + thE (1 —th? y)? 
ay. ete) (i + th? y th E)2 ; 


rye Cc — 4ncIO ONMKalWMX coceyeH JA JaHHOM pelIeTKH; &9 — MOCTOAH: 
BesmunHa _y onpefemneTcA 43 ypaBHeHua 


thy (1+ th E) 


ata Apc d O Rens corre 


Vis sToro ypaBHeHHa, B YacTHOCTH, cJleqyeT, 4YTO pH Temmepal 
0>>0, Bemmunna y= 0, pHuem KpuTuyecKand Temnepatypa 0, onpexenae 
ypaBHeHueM: 


L =F} 1) (1 tw), ; 
BAe Eo = e7 Us. " 

Takum o6pa3oMm, B oTMuHe OT pesybTaTOB (7), HMeeM, 4TO Ip 0> 
CpeqHAA SHEPprHA HW TeMOeCMKOCTb CvlaBa, BbIUHCTeHHad B eMHHWaX 
CTOAHHOM BovbuMana, ABJISIOTCA C(YHKUHAMHM TemMMepaTypHI: 


! 
: 


7a. Ef e é 
OE e e 
Gin % = 3a (1— ths) 


© — 12 (e—1) Eo — 11 (6 + 4Ey) +3 (¢—1) 
2(¢—1)[S—2(c—1) Bp) : 


SHayeHHe TeNMOeEMKOCTH B TOUKe 4) CeBa MO2KHO NOJIYYHTb 3 6) 
, 


B cayyae mpoctoh KyOuyeckoli pemierKH uncmeHHOe pelleHve ypaBHeH 
(8) mpHBoquT K sHayeHmio Ey=0,171, Torgqa Bemmauna TenmoemKOcTH Cul 
oT TOUKH Kiopu pasua C2 1,535, a cnpapa mo cbopmyyie (10) C0,01: 
TaK YTO CKayOK TeIJIOCMKOCTH JIMIMb CJlerKa MpeBblllaeT BeHYHHY CKaui 
cueqyroulyio 43 Teopuu Bperra— Buabpameca (cm. tTaxxe (2)). Cuenyer € 
SaMeTHTb, YTO 3HaveHHA Ey, NomyyatoulMeca us (8) u dbopmyspr (11) pad 
(*), ABJIAIOTCA BeHYHHAaMH O,HOrO NOpsAyKa, Halpumep, a c = 6 corsa 
cbopmyvie (11) pa6orst (2) umeem E, = 1,166. | 
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IpHMeHAsS W310%KeHHy!O CXeMy K H3HHTOBCKOli (peppoMarHuTHOH cucTeme, 
“MM (IA CpeqHerO MarHHTHOrTO MOMeHTa YaCTHIb! PopMysy, sABsIAIO- 


CA C TOUKH SPeHHA BapHallMOHHOrO NpHHWuna (1) yaryameruem cbopmy.bI 
2ca: 


Digg VW eu {4th 
M = 5p = th(B + J(c— 1) M) iti B+ie—pmins’ (2) 


J— oOmenublit uHTerpas, Renenubiit Ha Temneparypy 6. YpapnenHe wa 
fMYeCKOH TemMlepatypbi 8) anamornuHo (8): 


1=J,(c—1)(1+ thy). (13) 


TipakTHYeCKH OCYyecTBJIAeMoM ciyyae B<1 npu 8>6) nomyuum 
MarHHTHOM BOCIpHHMUHBOCTH 

eth rh 

X= 0— too C— D+ thd)’ (a) 


;iwune OT 3aKoHa Kropu — Belicca (cm. Takxe (!)): 


1. 
Monaraa B (12) B=0O, nonyuum ypaBHenwe Ja CNOHTaHHOH HamarHn- 
4JOCTH Kak (PyHKUMM Temmepatypbl. HenocpeycTBeHHoe BBIYHCeHHe JIA 
Mepatyp 4/0,=1; 0,9; 0,8; 0,7; 0,6 mpuBogutT, cooTBeTcTBeHHO, K 3Ha- 
am M = 0,0; 0,533; 0,718; 0,838; 0,912, koropple HecCKObKO Gombe 
UHH, NOyuaemMplxX WO TeopHuH Bercca: M=0,0; 0,525; 0,710; 0,828; 
J7. 

CooTHoleHua [id 9HEPrHH HM TeMJOeMKOCTH H3MHrOBCKOrO (eppomMaruHe- 
a aHasioruyuHb (9) — (11). ; 

[IpH aHasiorHuHOM pacCMOTpeHHH Tel3eHOeproBcKOH MojlesmH BMecTo (12) 
- BOCIPHHM4UHBOCTH MomyuaeTca Ooslee COMRKHOe BbIPAKeHHe 


1+ thi 


M = th 
Ug + thd - th2y + e—/thJ - shJ - (1 — th?y) 


y¥=B+J(c—1)M. 
Bpipaxaro ray6okyio OmarojapHocTtb akay. H. H. Boromo6opy, nog 
(OBOJCTBOM KOTOPOFO Obla BbINOJIHeHa 9Ta padora. 


Mocxkoznckuli rocyAapcTBeHHbIli yHHBepCHTeT Ilocrynuao 
um. M. B. Jlomonocosa 12 XI 1956 
IMTMPOBAHHAA JIMNTEPATYPA 


PU. A. Kpacuuxkos, JIAH, 110, Ne 5 (1956). * HW. A. Keacuuxkos, JAH, 
Ne 3 (1957).? ®. Huxec, B. Wok au, Yen. pus. nayK, 20, 344 (1938); G. F. Newell, 
W. Montroll, Rev. Mod. Phys., 25, 353 (1953). 
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\ 


lr. F. CJIKOCAPEB 
ONTHYECKHE CHCTEMbI C ®ASOBbIMHM CJIOAMH 


(IIpedcmaeneno axademuxom B. II. Junnuxom 16 VII 1956) 


B nactTostee BpeMA V3BeCTHBI {Be PpyHIbl ONTHYECKUX CHCTeM, OOpasyi 
ux u300paxKeHHa MpesMeToB. IIpH3sHakoM, OTMMYAIOULMM [pyr OT Apyra s 
rpyllbl, ABACTCA XO U3MCHCHUA JVIMHbI ONTHYECKOFO NYTH C allepTYPHBIM } 
JOM. B OObIYHbIX, XOPOWIO H3BeCTHbIX ONTHYCCKHX CHCTeMaX, COCTOALIMX | 
JIHH3 M 3epKasl, AIMHa ONTHYeCKOTO NYTH OT TOUKH OObBeEKTA JO ero H300p i 
HHA ABJIACTCA NMOCTOMHHOK WIM MOUTH MOCTOAHHOM BAOJIb BCeX Jy4eH, Nepeé 
KalollHxX m0Oylo TOUKY BxOHOrO 3spauKa. Jia BTOpOH rpynlbl MeHee U3BEC 
HbIX HM He MOJIYYHBIUMX PaCcIpoOcTpaHeHHA ONTHYeCKHX CHCTeM, IIpHMepOM KOT 
PIX CLY2KUT 30HHAA iacTHHKa Cop 9 uM ee BAJOM3MeHeHHA (SOHHaA Tac 
Ka Byya(') u Ap.), WWHa XOfja HeEMOCTOAHHa H MOXKET H3MEHUTHCA Ha JIHOO 
YHCJIO JVJIHH BOJIH, HO IpHHHMAaIOTCA Mepbl K TOMY, UTOObI AJIMHa ONTHUeCKO 
NYTH Jia BCeX TOUeK paOoTalolleH yacTH 3pauKa Morsia ObITb TpeycTaBse 
B Bue a+ kd, rye A — BeNMYNHA, COCTABJIAIOULaA MO BO3MO2XKHOCTH HeOOdh 
WIy!O YaCTb JVJIMHbI BOJHbI; k — m1060e Wenoe uHCNO; } — JIMHAa BOJHBI. 

MoxHO OTMeTHTb, YTO «OObIUHbIe> ONTHYCCKHe CHCTeMbI ABMAIOTCA YaCTHBIl 
ciyyaem (k = 0) Bropo rpynmpl. OqHakO B HEKOTOPbIX OTHOMeHHAX CBOLC 
Ba NepBOH Fpylilibl HACTOJbKO OTJIMYHbI OT CBOHCTB BTOPOH, YTO CIHAHME STF 
rpyll B OfHY ObWIO Obl HeljesecooOpasHbIM C MpakTHYeCKOM TOUKH 3peHHA. 

CucTeMbI BTOporo THIa He Halls WpakTHueckoro IpHMeHeHHA M0 Tpem Upk 
uHHaM: 1) BCe H3BeCTHbI€ B HaCTOMUee BpeMA CHCTeMbI COOHpalOT B TOUKY F 
Ooutee 40% nafaiouleH sHepruy; 2) OHM OOsaqaloT BeECbMa 3HAYHTEbHOM H MPH 
UHMIHaJIbHO HeMChpaBsIaeMOl XpoMaTHYecKOH aOeppalivel; 3) u3-3a rpomMaHON 
YMCa 30H (MOpsyKa ThICAY), HEOOXOAUMOPO JIA MOMYYeHHA JOCTaTOUHOH OMTE 
YeCKOH CHJIbI, CO3qalOTCH OONbIUIHe TEXHOMOrHYeCKHe TPyAHOCTH H3roTOBsJeHH 
TaKHX IJlaCTHHOK. 

EquHCTBeHHad PpalMOHabHad MOMbITKa UCHOMb3OBaTb 3OHHY1O TWJaCTHHK} 
M3POTOBJeHHYy!0 oTorpadupoBaHveM HHTepdepeHUMOHHBIX Koen HproTor 
npHHagiexutT O. Maliepcy (*), KoToppili ee npuMeHH B KauecTBe OObeEKTHB 
ciekTporpaha; pH STOM HasMyHe OONbIUOH xpomaTHYecKOlt aOeppauuN mepE 
cTaeT ObITb MpelsATcTBHeM. OfHakO KayecTBO H300paxKeHUA NOMYYHOCh BECbM 
MJIOXMM, a BP€MA SKCHO3HUMH NOTpeOoBalocb B 16 pas Oomblee, YeM AIA pe 
CTOM JIHH3bI C TEM 2K€ OTHOCHTEIbHBIM OTBEPCTHeM. 

OnpiTsI, Mpoyenanupie C. M. Patickum (°) © MOMOLIbIO TEMHBIX KONIeL, HaHe 
CeHHBIX Ha chepwy¥eckHe OTPaxalonlNe MOBEPXHOCTH, SKCIePHMeHTAIbHO JOKé 
3aJIM CYyMeCTBOBaHHe AudppakuMOHHbIx doKycos. 

Hactosmast cTaTba mpecseyyer lemb OOpaTuTb BHMMaHHe Ha PA BO3MOX 
HOCTeH, IPHCYUHX CHCTeMaM, COCTOAIIMM H3 JIMH3 HM BHJOW3MCHeCHHBIX 30HHBE 
MwacTHHOK. Kak OyyleT NOKa3aHO HYKe, BCe NepeyHCeHHIe BbILe HeELOcTAaTK: 
SOHHBIX IaCTHHOK MOFryT ObITb JIHOO NOMHOCTbIO YCTPpaHeHbI, 1H60. HCHOMb30 
BaHbl Ji KOMM€HCAalMH OCTaTOUHOH XpOMaTHYeCKOH abeppaluu (BTOpHYyHOr 
ClleKTpa) OObIYHBIX OMTHYCCKUX CHCTeM. 

B pesyJibTaTe MOXKHO MOYYHTb BecbMa Xopollee HclpaBsleHHe BTOpHYHOr 
CHeKTpa ACTPOHOMHYECKUX HM [pyrux JJIMHHOPOKYCHBIX CHCTeM, JIA KOTOPBI 
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aOeppalluA OcTUraeT BecbMa GonbwMx BennyuH. [Ip sTOM OKa3bIBaeTca, 
YHCIO HHTepepupyiouluxX MYYKOB CpaBHHTeIbHO HeBeMKO, NOpsyKa 
40 yma okycuoro paccrosuua 1000—2000 mm u oTHocHTesbHOrO OTBep- 
A: 10. 
lepBbIM H OCHOBHBIM HeJOCTaTKOM SOHHBIX tacTHHoK Cops usu Byza 
I€TCA pasOpacbiBaHHe CBETOBOH S9HEprHu NO H300paxKeHHAM pa3HbIxX M0- 
‘OB; STOT HeOCTaTOK BbITeKaeT H3 TOFO, 4TO OMTH- 
aH J\JIMHa IyTH, COeQHHAIOMerO TOUKY-O6beKT Hi 
ypaxkeHHe ero, HemocTOAHHa. OgHaKo ee MOxHO 
{aTb MOCTOAHHOH, IpuyaBad 3OHHOM MacTHHKe oco- 
BUI, ONpeeJIAeCMbIM YCJIOBHeM, 4TO Ha MpoTsaxKeHHu 
-30HBI ONTHYeCKAaA JJIMHa MYTH MocTosAHHa, a Mp 
*xoye C OHOM SOHBI Ha CJIe/YyIOLyio MpouCcxXo_UT 
{OK (a3sbl Ha 2x. Cpeyqu GecuuceHHoro 4uCa BO3- 
‘HBIX (OPM Tpoduseh MmacTHHKH MOXKHO yka3aTb 
HECKOJIbKO WOKa3SaHHbIX CXeMaTHYeCKH Ha puc. |. 
CHMaJIbHad TOMMMHAa dy paBHa A,/(M)9— 1), rye Ny 
)— COOTBETCTBEHHO, TOKa3aTeJIb MpesOMJeHHA HU 
Ha BOJIHbI, QJId KOTOPOH MpOH3BOAHTCA pacueT Ma- 
KH; TIOCJIeqHIOIO B JaJIbHeHIIeM OyJeM Ha3bIBaTb 
Bol. Tommluna a3soBbix cJ0eB H3MeHAeTCA MO 
Hy d = d) — a(h?—hj), rye a@—HexKoropaa Puc. 4 
OAHHAA, 3aBHCAWaA TOJIbKO OT NOJOKeHHA Mper- 
4a MW M3800paxKeHHA HW OT JVJIMHBI BOJIHBI; AW—BBICOTa MepeceyeHuA Jy4a; 
—BbICOTa Kpad k-i 30HbI. IIpH asToMm Ap<Ch <hpyy. 
OcylecTBHTb ONHCaHHble (a3soBble WWaCTHHKH MOXKHO HaHeCeHHeM Ha OJ- 
W3 TOBepXHOCTeH JIMH3 TOHKHX CJI0e€B, TOJIMHHa KOTOPbIX MeHAeTCA 10 
3aHHOMY 3aKOHY, HH co3aBaad yrayONeHHaA OCcOObIM cnoco60M MOJIHpOB- 
(B. A. Capun). , 


, o 
@MoxycHoe paccTosHHe fp (a3s0BOlt NwacTHHKH, T. e. BeJIMYHHA, oMpese- 


4 4 ul 
Man ypaBHeHHeM i STAD PICT S 4 s’ — paccTOAHHA OT IlJlacCTHHKH 
: Ss Ss 

0 


OObeKTa H ero H300PaxKeHHA JIA OCHOBHOM JIMHI BOJIHbI Ag, BLIYHCJIAeTCA 
popmyu1e 


| 
: Jo = hi/2ho. (1) 
Jina WHH BOJIH, OTJIMUHBIX OT hy, Heb3A HaliTH Tako aOcllHCcHl s’, 
i KOTOPOM coOupasocb Snr 100% rayatomjeH OT OObeKTA CBETOBOH 9Hep- 
r, A6cuucca ToukH S’, rye coOupaeTcH MaKCHMYyM CBeTOBOM 9SHeprHH, 
eJeIAeTCA U3 ypaBHeHHA 


reTMCr ina (2) 


3ECTHOTO H3 TeCOPHH 3OHHBIX MJIaCTHHOK. _ 
M3 9sToro YpaBHeHHA BbITeKAeT TrpoMaj[Hoe 3HaveHHe XPOMaTHYeCKOH adep- 
[Hu As’ 30HHbIX, a TakKxKe (pa3OBbIx IlJlaCTHHOK, @ HMCHHO: 


Ar s? AA 
As! = — 2s’? — = — + —. (3) 
ht fan 
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Xpomatuyeckan aGeppalua B OObIYHO paccMaTpHBaemol OOJIacTH cHeK 
C—F (656—486 mu) paBHa 1/; OT BeJIMUHHBI S’?/f’, B TO BpeMA KaK y JI 
OHa paBHa 1/,,—1/,, IX OOBIYHDIX KPOHOB, T. €. B 20 pa3 MeHbUIe. | 

BbluHCJIeHHA MOKAaSbIBalOT, YTO B POKYCe, COOTBETCTBYIONIEM JJIMHE BONS 
A=/)o, DHEprua MOXeET OBITH Opesesena MO dopmyse: 


£0) =(sfMe 22, re B20 — 227]. 


eCJIM IIPHHATb 3a EHHHLY 9HeEprHio B *okyce syyeli Ay. Ec, Hampumep, ti 
HATH, 4g = 510 mu, TOMpHA = 380 mp E = 0,886, np A = 600 mu Fi 
=0,671, npn }=700 mu E = 0,413. Takum o6pasom, tbasoBan nmact tH 
NIpeACTaBIAeT HEKOTOPY!O aHaJIOrHIO CO CBeETO*HJIbTPOM; OHA NOPOUlaeT Kip 
HHe O6sacTH CHekTpa Gombe, YeM CpeHHe; OLHAKO, CCH MPHHHMAaTb 9B 
BHUMAHHe CHeKTpasIbHY!O YYBCTBUTEJIbHOCTb IpHeMHHKa (rsia3a, POTONMACTHA® 
HT. J.), TO NOTepH, BbISbIBAeMbIC YKA3AHHbIM ABJICHHeM, BeCbMa HeBeJHy 
WIA ria3a OHM He MpeBblluatoT 2—3%. 
EctTecTBeHHO BO3HHKaeT BOMpoc — He BbI3bIBaeT JIH yKas3aHHOe ABER 
paccesHue cBeTa H yXylleHHve pa3spelliaroulel cHIbI CHcTeMbI. Jia BbIACHeR| 
ero HeEOOXOJMMO BHINMCIHTb pacpeyesenHe SHEP B MJIOCKOCTH, Co,epKaill 
H300paxKeHHe TOUKH MW paciowoxwXeHHOH corsiacHo cdbopmysie (2). 
J{oBObHO CJIOXKHbIE BbIYHCJICHHA, OCHOBaHHbI€ Ha TIPHMeHeHHH IIPHH 
Tiourenca — Dpenena c JomomHeHHem Kupxroda, ucnomb3yrollve cCBOHC 
OecceleBbIX PYHKUMH, MPHBOAAT K cyueLyroluleH dopmyve: 


c~ Sovet + ae fs — ac [a2 +2 eae 


inB/21\] 4 
+ (o(n) — 1P [cos B/2 —S" lz +..4, 
rye g—uHcIO HMATepdepHpyliowlHx 30H a3s0Bol MWacTHHKH; a= 2zsin Ok 


Xr 


Z — paccTOAHHe OT OCH AO TOUKH, JIA KOTOPOH onpeyeAeTcA SHEPrHa; @ 
alepTypHbIdM yrou myuka. Tak Kak BesIMYHHAa g B MpeCTaBIAIOULMX HH er 
caly¥aax He MeHee 30—40, a BbIpaxxeHHA B ABOMHbIX CKOOKaX IPH Bcex | 
yeHHax B OONaaloT MaJIbIMH UMCICHHBIMH 3HAYCHHAMH, MOXKHO CUHTATH C Broa 
OCTaTOUHOH TOUHOCTHIO: 


4J7 (1) sin? B/2 


ee: (Bj2y?* 


TakuM oOpa3oM, pacipeyemeHve To Ke, TO JIA UueanbHoli onTuUeCKH 
CHCTeMBI C TEM Xe allepTYPHBIM YIJIOM, HO B HalleM Cyyae NOABAAeTCA MHOR 
T@JIb (Se): 3aBUCALIMH OT JJIMHbI BOJIHbI paCCMaTpHBaeMOro cBeTa. Ota ‘po | 
MyJla TOATBepxXaeT «PHJbTPONOLOOHOe» JelicTBHe (basOBOii MWIacTHHKH, XO! 
HeEOOXOJMMO OTMeETHTb, UTO, B OTMHUHE OT OOBIUHIX CBETOPHIbTpOB, elicTBit 
(basoBoh MlaCTHHKM MeHSAeTCA B 3aBHCHMOCTH. OT psa BeHUHH (HanpuMel 
MOJIOXKEHHA JIOCKOCTH yCTaHOBKH). 4 

KauyecTso n300paxKeHHA TOUeK, HAXOJANLMXCA BHE ONTHUeCKOLi OCH CHCTeMh 
MOKET ObITb OMpeesieHO Ha OCHOBaHHM aGeppalluli TpeTbero nopayqKa cHcte 
JMH3 C PasoBoOi NNaCTHHKOM. OTH abeppalluu WerKO NoWyyalOTCA Ha OCHOBaHE 
BBIUHCIICHHA 3aBHCHMOCTH JJIMHbI ONTHYECKOLO NYTH OT KOOPAuHAT Ha (bas0Be 
miacTHHke. 13 Bpipaxenui aOeppaunit, 3yecb He npHBeqeHHbIX (3a HejocTal 
KOM M€CTA), BbIT€KaIOT HEKOTOPHIe JIOOONBITHBIe CBOTICTBAa (basoBbIX TacTHHOl 

1) Chepuueckan aGeppauua onpeyensetca KosdcbHuneHToM Cc pa3s0xKeHH 
B PA TOMI (PasoBOh MacCTHHKH B 3aBHCHMOCTH OT hh: j 


1S hs 
na A A aRCT Coe 


QO 


782 


KospulvenT KpHBH3HbI MOBepXHOCTH u300paxKeHHA paBeH HyJIO lIpu 
ONTHYeCKOH cue as0Boh NacTHHKH. 

Payuyc NoBepxHOCcTH, Ha KOTOPOM HaHeCeHBI ca30Bble C/OH, He BuJMAeT 
eppauuu 3-ro nopayKa. F 

Ha octanbupie a6eppattuy dbasoBoli WaCTHHKH BJIMATb MOUTH HEBO3MOXKHO. 
KO AIA PaCCMOTPeHHOSO BbIllle Cy4aAd aNOXPpOMaTAa H3 JBYX JIMH3 Cc Pa3z0BoH 
WHKOK 3TH aOeppallHH Uucue3aiolle Masbl. Bo3MoxKHO B NocseyHem ciyyae 
bKO HCNpaBsJeHve BTOPHYHOTO ClieKTpa, HO TakxKe H ccbepo-xpoMaTHYeCKOH 
H, 4TO HEBOSMOXKHO B OObIYHBIX ABYXJIHH30BbIX ,OObCKTHBAX. 

¥ 10 *eH H&A. TlomuMo yxe OnvCaHHOM BO3MOKHOCTH NOJY4HTb ABYyX- 
bi OOLEKTHB Cc (ba30BOH NOBepXHOCTbiO, OOaaloulvii CBOMCTBAaMH BeCbMa 
€HHOFO HCIpaBseHHA XpoMaTHYeCKHX abeppallHli, OcoOeHHO MpHroxHbli 
OHOMHYECKHX Ileslel, MOXKHO HCNONb30BaTb CyMLecTByIOWHe OOBEKTHBBI 
KTOPOB H, JloOaBsIAA K HAM ONPeEJeCHHBIM OOpa30M pacCuHTaHHY!O JIHH3y 
BOM MOBeEPXHOCTbIO, yKOpauHBalollylo ero *oKycHoe paccToAHHe MpH- 
bHO Ha 4/, €fO 3HaYeCHHA, NOMYYHTb ANOXPOMAaT C BbICOKHM Ka4eCTBOM 
aNbHOTO Hw300paxKeHHaA. 

3MOXKHbI H APyrve NpusOKeHHA, HO HX pa3paOoTKa elle He 3aKOH¥eHA. 


Tlocrynusio 
12 VII 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


P. By xz, @usuueckaa ontuxa, 1936. 7 O. E. Mayers, Am. J. Phys., 19, 359 
3C.M. Paaickuii, Yen. us. way, 17, B. 4 (1954). *C. v. Fragstein, 
2ber, Optik, Ne 6, 270 (1954). 


Jloxnagmn Akagemuu nayr CCCP 
1957. Tom 113, Ne 4 


M. B. COUABA u O. H. TPAMESHHKOBA 


TENJIOEMKOCTb IENHbIX CTPYKTYP TIPH HH3KHX 
TEMMEPAT YPAX 


(ITpedcmaenexno axademuxom A. ®. Hoddpe 9 XI 1956) 


B HwacTostiee BpeMA He CyllecTByeT e{HHOrO MHeHHA O XapakTepe Temi 
TYPHOH 3aBHCHMOCTH TeNJIOCMKOCTH IWeMHbIX HW COMCTHIX CTPyYKTYp pH HUG 
TemllepatTypax. Bce TeopeTHuecKHe paOoTbl, MOCBALeHHbIe STOMy Bompocy { 
MOXKHO pa3sfeHTb Ha Be FpyMbl B 3aBHCHMOCTH OT TOrO, IIPpHMHuMaeTcs |} 
He IIPHHHMaeTCaA BO BHUM@HHe XKeCTKOCTb Welle u cloeB. CaMble CylLecTBeHil 
pasHoriacHaA KacaloTcd ToH TeMMepaTypHOH OOmacTH, rye B3aHMOfelicT 
iene (csl0eB) MOXKHO MmpeHeOpeyb. 

Tapacos (+,”), Tepuu (4), Posenmitox (°), Kpymxauca u Bpyxc (°) Hef 
HHMAaloT BO BHHM@HHe XKeCTKOCTH HM JIA HeB3aHMOJeHCTBYIOWUNX Lene mG 
yaloT JIMHeMHbIit 3aKOH 3aBHCHMOCTH TeIJIOeCMKOCTH OT TeMIepaTypbl, a AJA} 
B3SAHMOJeHCTBYIOUIUX CIOeB — 3aKOH TapaOosbl, BHe€ 3aBMCHMOCTH OT TF 


Has CTpyKTypa. ; 

JIupumy (?), Kamatuy (7) u Hproan (8), yaHTbiBad KeCTKOCTb, JIA Ck! 
nowyuaroT JIMHeMHbIM 3aKOH, a Jia Were (JIupuruy) — 3aKkon 7"? npu ToM| 
YCJIOBHH OTCYTCTBHA B3avMoOjelicTBHUA. ‘ 

CyllecTByIOUlWe SKCHePpMMeHTaJIbHble JaHHble He MOSBONAIOT CelaTb Off 
3HaUHbI BbIGOp MeKAY BYMA YKa3saHHbIMM HallpaBseHHAMH, XOTA OOMbIUNAAH 
YaCTb HeEIJIOXO corjacyeTca c TeopHel Tapacopa u gp. 


CNMpTa B HHTepBaue OT 58 Wo 245° K. SkcnepuMeHTaJbHbIe JaHHble MO TensOM! 
KOCTH TetpioHa (°) H OOpaOoTKa HX, IpovsBeyeHHad Tapacoppi (7), MO3BONs) 
OKH[aTb B HCCIeAOBAHHOH HAMM TeMepaTypHOu OONacTH MHHeHHOH (um J) 
3ABHCMMOCTH TeIJIOCMKOCTH OT TeMMepaTypbl. : 

M1 nomeTusen, H NOMMBHHYIOBbIN CHUpPT ABJIAIOTCA OpraHwMyecKHMH JIMHE 


wend HW Oosee cmaObIM Me@XKMOJICKYJAPHbIM B3aMMOJeHCTBHeEM MeKy WenAM 
Oco6pili uHTepec MpecTaBIAeT TeNOeMKOCTh NONMSTHeHAa — Camoro Mpoctd 
M3 BCeX CYMeCTBYIOINMX OpraHHyecKHX TOMMMepOB, TaK KaK IPH HH3KHX FT 
lepaTypaX OHA MOIHOCTbIO OOYCAOBNeHaA NONepedHbIMH UH MpOOJbHbIMU KOs 
OaHusAMH camo WenouKn. (CH-KoneOaHHa pw sTHX TemMepaTypax elle He M 
yT ObITb BOs6y2KeHEI.) P| 

AquvaOatuyeckuli BaKYYyMHbIii KaJIOpMMeTp, UCMOMbSOBaHHEI B pabdr 
B OCHOBHOM HHYeM He OTJIM¥aeTCA OT MHOFOKpaTHO OMNMCaHHbIX B JIHTepatype. 

OOpasipl NOMeMaINCb B CTCKIAHHbIM IMIMHAP, 3al0HeHHbIM remuem, B1 
TOPbIH JI YCKOpeHHA TenmOOOMeHa BCTAaBJIANICA CepeOpsHbI KpectT. Temmepi 
Typa H3Mepsslacb C MOMOUIbIO MWlaTHHOBOrO TepMOMeTpa, NIpOKanuOpoBaHHe 
ma6opaTopvelt HusKHX Temnepatyp BHMMMa. Cxopocth BEIpaBHuBaHHa Te 
NepaTypbl cocTaBlasa MpvO.MsuTenbHO 20—25 mun. Ha 1°. Uccneqyemnie 0 
pasibl Opauch B BUe MeKO pasqpoOONeHHEIX KYCOUKOB, NO OGbBeMy He TD 
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Bux 1 mm’. MMesumeca B naliem pacnopsxKenuu 3anoqcKHe o6pa3iibl 
#/THIeHa H NOJMBHHHJOBOrO CIMpTa Ob TeEXHHYeCKH YHCTHIMH. Cnemnasb- 
XUMHYECKOTO aHasH3a OOpasoB HaMH He MpoHsBoA_uTOcb. Bec uccnepye- 
NoWMsTHIeHa Obit 19,2 r, Bec NOMMBMHUNOBOrO cnupta 18,6 r. Tennoem- 
_HyctToro KalOpuMeTpa H3MepsJacb pefBapHTebHO 110 BCeMy TeMMepa- 
My HHTepBaly wepes 5—8°. B mntepatype cymecrByloT yKa3aHHA Ha TO, 
KJla, HMerolHe B CBoeM cocTaBe Na,SiO;, Kak, HallpHMep, B cylyaae HC- 
OBaHHOTO HaMH CTeKJIa «23», HMeIOT WeMHY!IO CTpyKTYpy CO caObIM B3a- 
HCTBHEM Uelleli. ITO OOCTOATeMbCTBO MOSBOuIAeT PACCMATPHBATb TeMOeM- 
cTeKJla He TOJIbKO KaK BCHOMOraTeJIbHY!O BEHUHHY JIA Woycueta Teml0eM- 
- HccJIeqyeMbIX TOJIMMepoB, TeM OoJlee, 4YTO MbI He HallJIH B WHTepaType 
AX O TeINJIOCMKOCTH CTeKsa «23» pH HU3KUX TemMepatypax. Usmepenne 
*eMKOCTH B OONacTH TemmepaTyp Huxe 200° K sBenocb uepes 2,5—3°. 
JOC SKCIEPHMeHTAJIDHBIX TOUeK He MpeBbiiuan 1,5%. 
TaOJ1. | NpHBeyeHbI He SKCIepHMeHTAIbHbIe 3HAYCHHA TeMJIOCMKOCTH, a 3Ha- 
, BbIUHCJICHHbI€ H3 CrlaxKeHHOH SKCICPHMeHTAaJIbHOH KPHBOli. 


Ta6auna tl 


n TlonuBu- c TlonuBu- 
pode HHJIOBbIi BOOS st HHJIOBbiti Eee 
iT, °K cnupt TK cnupT 
Cp, KaJ|rpay-r Cp, Kaui/rpaa-r 


58 | 0,095, | 0,056, | 0,0459 |] 165 | 0,237, | 0,175, | 0,130, 
60 | 0,099, | 0,061, | 0,046, |} 470 | 0,243, | 0,180; | 0,133, 
65 | 0,110, | 0,074, | 0,050, || 175 | 0,249; | 0,186, | 0,136, 
70 | 0,148; | 0,078, | 0,055, || 180 | 0,255, | 0,190, | 0,139, 
75 | 0,126, | 0,086, | 0,060, || 185 | 0,260; | 0.1955 | 0,143. 
80 | 0,134, | 0,0925 | 0,064, || 190 | 0,266, | 0,200, | 0,146, 
| 8 | 0,140, | 0,098 | 0,068, || 195 | 0,272, | 0,204, | 0,149, 
90 | 0,148, | 0,103, | 0,073, || 200 | 0,279, | 0,209; | 0,152, 
95 | 0,155, | 0,110, | 0,077; || 205 | 0,285, | 0,215, | 0,155, 
100 | 0,164; | 0,113, | 0,081, || 210 | 0,291, | 0,219, | 0,158, 
105 | 0,168, | 0,118, | 0,086, || 245 | 0,298, | 0,224) | 0,164, 
110 | 0,173, | 0.1245 | 0,090, || 220 | 0,306) | 0,229, | 0,164) 
415 | 0,180, | 0,125, | 0,095, || 225 | 0,315, | 0,236, | 0,166, 
420 | 0,185, | 0,130, | 0,098. || 230 | 0,323, | 0,240, | 0,169. 
725 7790-192, 10.134, 1°0,102, |] “235 | 0,332, | 0,245, | 0,172; 
130 | 0.197, | 0,139, | 0,106, || 240 | 0,342, | 0,249. | 0,175, 
435. | 0,202, | 0,144 | 0,110, || 245 | 0,354 | 0,256, | 0,177, 


140 | 0,208, | 0,148, | 0,114, || 250 | 0,364, 0,179, 
145 | 0,244, | 0,155, | 0,117, |} 255 | 0,376, 0182s 
150 | 0,224, | 0,160, | 0,120, || 260 | 0,388, 0,184; 
155 | 0,225, | 0,164, | 0,124, |] 265 | 0,404, 0,186; 
160 | 0,234, | 0,170, | 0,427, |] 270 | 0,445, 0,188; 


) XapakTepe TeMIlepaTypHOM 3aBHCHMOCTH Jlerye BCerO CYJHTb 10 HakJIOHy 
of lg C orHocutenbHo ocu Ig T. BcoorBeTcTBHH C TeM, 4TO ObINIO CKasaHO 
>, B OOWACTH TemilepaTyp, re B3aMMOjelicTBHeM elle MO2KHO MpeHeOpeyb, 
SEMKOCTb MOKET ObITbMpelcrapsienakak C = AT™, ryem =1 unum = 1/2, 
const. B sorapudmuyeckoli WiKasle STH 3aBHCHMOCTH IIpeACTaBJeHbl MIpsA- 
i © TaHTeHCOM yruia HaKsOHa, paBHbIM cooTBeTcTBeHHO | u 1/,. Hakson 
SPHMEHTAJIbHBIX KPHBbIX J[aeT SKCMeCPHMeHTaIbHOe 3HaYeHHe 71. ; 

3 puc. | BUAHO, TO AIA NONHSTHJIeHa B MHTepBasle TemilepaTyp 58—95° K 
sHHe 171 HelpepbIBHO MeHAeTCH OT 3HaAYeHHA OOMbIerO eCMHUIbI lO 3Haye- 
papnoro 0,89. B untepBase 95—185° K sHayeHve m coxpanAeTcA MOCTOAH- 
M papubim 0,89, a or 185° K u Bbillle m HeMpepbIBHO pacTeT, YTO CBASAHO 
IMHAIOWMMCA B STON OOMACTH pPaCCTeKJOBbIBAHHeM MOMHMepa. Jaa momH- 
nOBOTO CupTa B HHTepBane 58—120° K Ha KpHBOM TeIJOeMKOCTH HaOJ10- 
4 JOOABOUHAA TeIOeMKOCTbh, KOTOpad MOKeT ObITb CJeACTBHeEM BO3OY2XxK- 


5 
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ylenua Bpamenua OH-rpynnei. Benmunna ee cocTaBsadeT OKOMO 15% oT 0 
Tenioemkocru pu 7 = 80° K, monyyeHHOH MaBHOH SKCTpanO/AHen 1 
Bolt. Ori T1=! 12Q°) K oT ==1245" Keaareamcenmiortoa 3HayeHHe, par 
0,96. B uccieqoBaHHOM Hui 
Basle TemMilepaTyp o6Ne 
CTeKJIOBAHHA JIA TOMBE 
jlOBOro CMpTa He OOHApyRe 
SKCIePHMeHTaJIbHOe 3Haue 
m jWia cTeKsla TOxKe o 
61u3kKO K eHHHUe, HO OTH 
HACTCA OT Hee B CTOPOHY 0G) 
wux 3HaueHHi. IlockombKy 
cocTaB cTekjla, Kpome Ié 


Na,SiO3, BXOAAT Apyrue i 


15 

IIOHCHTLI, MbI He OyJ[eM BK 
yaTb ero B OOMee paccmMons 

S 

2 sey, 

d OJLYUeHHbIe HaMH 9K@i 

295 TY 


PHMeHTAaJIbHbIe JaHHble, a7 

Ke J\aHHble [Ppyrux aBTopo 
TeMJIOCEMKOCTH KayyyKa S| 
" TeioHa (°), MOCTPOeHHE 1 
2750 jlorapH@MHYecKUX KOOP} 
(760 4960 ee 2160 2,360 HaTax, JjaioT 3HaueHHe | 
XOTA HM MeHblilee €HHHIIBI, |) 


Puc. 1. Ig C Kak pynxuna lg T gaa nonnetanena OUeCHb OH3KOe K Hel. JA} 
(a) H NomMBAHHIOBOrO cnuptTa (6) IpH HH3KHX Temme- 


a . ah | 
paTypax Ce ee ab ge e].MHUIbI pa3IHuHO. Orci } 
HampaliMBaeTca Ce 10U 

BbIBO]: POPMY Ja Tel MOeMKOC 

mpefiaraeman TapacoBbIM H p., JIy4le COOTBeTCTBYeT 9KCIepHMeHTY, ! 
dopmyna Jlupumia, ofHakO OTKMOHEHHe SKCHepHMeHTaIbHbIX 3HaueHHy i 
OT €(MHHI[bI TOBOPHT O HEOOXOAMMOCTH yueTa 2KeCTKOCTH peaJIbHbIX WerleH. Hil 
KaxKeTCA, YTO OOlee TOUHAA TeEOpHA TemMepaTypHOH 3aBHCHMOCTH TelsOeMKC ( 
MO2KET ObITb MowyueHa IpH pasyMHOM OObeMHEHHH ABYX CYULeCTBYIOULUX | 
See Ilonbirku nocrpoenua no_oOuHol Teopuu Opiiu cyenanpi UIroKmal 
OM ; ; 


JlenwHrpagcKkui rocyyapcTBeHHblit yauBepcuTer bh 
um. A. A. )Knanora 1 XI 19564 
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TPEO®PHSHKA 


10. fF. PbIKKOB 


M3MEPEHHE JQJIEKTPHYECKOLO TOKA B OKEAHE 
(ITpedcmasaeno axademuxom B. B. Llyaetixunoim 2 X 1956) 


BpeMA paOoT MepBoll KOMMmeKcHOH AHTapKTHMYeCKOli 9KcHe_HWMH Ha 
»-B 1955—1956 rr. rpynno Mopcxoro rugpodusnyeckoro HuucTuTyta AH 
Pp Onin TIPOH3BeJeHbl H3MepeHHA SJeKTpHuecKorO ToKa B MuyuiicKoM 
qe*. 
3BeCTHO, 4TO B MupoBoM OKeaHe, Tak Ke Kak H B HTOCtepe Seman, cyule- 
OT TeJJIypHuecKHe TOKH, KOTOpble OplwiH B 1933 r. orKppITH! A. T. Mupo- 
M (') HB mocueqyrouHe rojbl HccueqOBaHEI uM u JI. A. Kopnesoii 8 UepHom 
u A. M. Tycespm (*) B palione CepepHoro momioca. 
JIOTHOCTb TeJIJIYPH4YeCKHX TOKOB B MOpe HeCpaBHeHHO OobIe, YeM B TBEp- 
Oonouke Semin. Ilostomy B. B. UWlyneitikun mpeqnonaraet, uTo cucrema 
B, OXBaTbIBalolad MupoBol oKeaH, OKA BOSJelicTBOBaTb Ha pacripeje- 
€ 9JIEMeEHTOB 3EMHOPO MaFHHTHOrO Nos (*). Ont: JI. A. KopHesoit, mpo- 
HHbIe *Ha MOJeIH, H KOHTPOJIbHbIeC BHIUHCICHHA NWOKa3aIv, YTO WH CABUr 
MTHOH OCH OTHOCHTeJIbHO OCH BpallleHHaA Semin, H pacnomoxeHHe oGsacteli 
OYHOrO H 3allaHOrO CKJIOHEHHA XOPOIIO OOBACHAIOTCA C KAYeCTBeHHOH CTO- 
1. B To xe BpeMA OKasaslOCcb, UTO IJIOTHOCTb TOKOB, H3MEPeHHBIX B IOBepXx- 
HBIX CJIOAX BOJ[bI, COBEPUICEHHO HeEJOCTAaTOUHA JIA KOMHYECTBeEHHOrO OOBAC- 
id ABNeHHH (°). 
Ipuctynad K CHCTeMaTHYeCKHM HCCIeEOBAaHHAM paciipeseeHHA NJIOTHOCTH 
ypuueCcKHX TOKOB Ha Pa3JIHUHbIX TIyOHHAaX B pasJIMYHbIX OOaCTAX OKeaHa, 
cKO ruqpodusuyeckuu vuctutyT AH CCCP opranu3s0Bas moKa JIMINb pe- 
OCILMPOBOUHDIe IpOMepbI IJIOTHOCTH TOKOB Ha pa3JIMYHbIX rylyOnHaX, B palio- 
OKeaHa, MOCeMeHHbIX JH3eJb-3IeEKTPpOXOOM «Ob». 
co6blli HHTepec IpefcTaBHNO 30HAMpOBaHHe IIeEKTPHYeCKOFO NOJA B OO- 
HW HavOONbUIero 3HAYEHUA WIMpPOTHOM cocTaBAIOWeH MarHHTHOrO NOH Sem- 
WIMpOTHOrO «oKyca») H B palioHe MarHUTHOrO |SkKBaTOpa. 
[alld H3MepeHHA 9IeEKTpHYeCKOrO TOKa ObIM MpOvsBeeHbl C JeAHOTO 
oBa B Mope JleiBuca, y Geperop AnTapKTuybl. M3smepenua Berncb Ha ro- 
utax 0, 100 u 200 m. Bropoe u3mepeHue BbITOHEHO B OOacTH WMpoT- 
«poxycay Muguiickoro okeaHa jo ryOunp 500M. B palione MarnuTHoro 
TOpa H3MepeHHA PpaqueHTa NOTeHUMAOB 9JIeKTPpHYeECKOrO TOKa OBI Tpo- 
Me€HbI JO [Ha OKeaHa. 
[Id H3MepeHHA MOTeHUMasa SIeKTpHYecKOrO TOKa B OKeaHe IIPHMeHAJIHCb 
noxeuupie J]. A. KopHesott CBHHIOBbIe 9JIEKTPOJbI, OTJIHTbIe H3 XHMHYECKH 
oro paciiviaBsIeHHOrO CBHHIa, He MOfBeprapllieroca MexaHuyecKOH oOpa- 
e, QieKTposbl coequHAIHCb c KaGenem MapKu KTI-03 mocpeycrBom cre- 
bHBIX My@T, cKoHcTpyupoBanubix B. VM. JlonarHuKxospm. Mydrst odecrie- 
“HaJl@KHYIO H3OJISIMIO MeCTa COeMHeEHHA SIeKTpoOwa HM KaOes. 
myCKaHve SuleKTpOfa Ha rtyOMHY MpOusBOAMMOCh Mocie NpeBapuTebHOrO 
POI Ha MOCTOAHCTBO COOCTBEHHON 9. . Cc. seKTpofa. KouTposb BHINOMH AN 
/TEM JIJIMTeAbHOrO (40 3 CyTOK) H3MepeHHA 9. J. C. SIEKTPOJOB, OMYIUCHHbIX 


B pa6orax mo u3MepeHnaM TOKa NpuHuMan yyacTHe ®. A. Ty6un. 
4* 787 


B OHH COCYJ, HalOsHeHHbIM MopcKO BO,OM. IIpopepKa NOcTOAHCTBa coberf 
HbIX 9. Jl. Cs 9IEKTPOJOB NpOHSBOAMAaCh NOcue KaxKOrO H3MepeHHA eCTECT 
HOM pa3HOCTH TOTeHMaOB 9eKTpHYecKoro TOKAa B OKeaHe. HeoOxoqumo O 
THTb, YTO CBHHIOBbIe QIEKTPOJbI OTAMYAIOTCH BECbMa MaJIbIM COOCTBEHHBIM\, 
TeHUMaJIOM, He MpepbliuaroujuM 0,05 mB, a Take ero MOCTOAHCTBOM. Yna 
nNOoqoOpannad KOHCTpyKUMA deKTpOfoB OOechieyHia UX CTOHKOCTb 0 @ 
WWeHHIO K M€XaHHyeCKHM BOSJelicTBHAM Ha BCe BpeMa IviaBaHun. Peructpe 
pa3HOCTH MOTeHWHaOB J[ByX TOWeK B OKeaHe IIPOH3BOMacb BbICOKOOM 
TIOTeHUHOMeTpOM mocTOAHHOrO ToKa Tuna IIJJITB-1 (meroqom kommeHcal 
HM J[BYMA YYBCTBUTeIbHbIMA MHJIJIMBOJbTMeTpaMH JI KOHTPOJIA. | 

Jini u3MepeHuA NMOTeHUMasa OKeaHHYeCKOFO TOKa S/EKTPOJbI PasBOMT 
Ha OlpefleeHHOe paccTOAHHe, NpHYeM H3MepeHHA BeJIHCb Ha JBYX JIMHRP 
pacHoOsOXKeHHbIX Mo yriom ~90°. DTo MO3sBONHIO OMpeAeHTb HE TOJIbKON 
JIMYMHY TpavenTa NOTeHWMasa, HO WM HallpaBienue ToKa. IlonoxkeHHe H3MEl 
TeIbHbIX JIMHHH MO OTHOWeHHIO K CTpaHaM CBeTa ONpefeAIOCb C TMOMO 
lleieHraTopa, YCTaHOBJeHHOrO Ha peluTepe rupoKommaca. Y Oepera Anta 
THbI HaOJIOJeHHA Bech Ha AByX 6a3ax: mpoTaxeHHocTbIO 300 u 20 
Jlna moqo6Horo pa3Hoca OHH B1eKTpO Cc KaGeseM BbIHOCHICA Ha seq (Kpe 
mpwHnas), a {pyro onyckanca IMMT’ Hou * ne6eqKou, ycTaHOBJIeHHOH Ha KC 
cy Ha. 

B OTKpbITOM OKeaHe H3MepHTesbHad Oa3a TO TOpH30HTAaJIM He TIpeBbiliigy 
JWIMHBI cyqHa, T. e. 130 M. OquH anekTpog omycKasica c nomyOaka, Apyrom® 
© KOpMbl. OpHeHTHpOBKa H3MepHTebHOM Oa3bl OTHOCHTeEIbHO CTpaH | 
o6ecneuHBalacb MOBOPOTOM BCero cyjHa. 

Jia lorpyKeHuA KaOelA C 9IEKTpOAaMH B BOY HU BbIOOPKH MX Ha 1a 
MCHOIbSOBaIHCb, CMOTPA 0 OOCTOATeIbCTBaM, SeEKTpHYecKHe eOeXKH, If 
cnoco6seHHble Avid QMMT’a, uu wnwb Ha NomyOake U OyKcHpHan MeOenKal 
KopMe cyHa. Ha ofHok cTaHHu OlycKaHWe 31eKTPOJOB BeOCb BPyYHy/ 
IMBapTOBbIX JleOefKaXx. 

Vi3zmMepeHua TOpH3OHTaIbHOTO rpaqWeHTa MOTeHIMala MpoOu3BOHICb 
riyOunax 0,100, 200, 300, 500 M uw Ha aHe. Onpeyenenve BepTHKambHOrO 
JMeHTa NOTeHWMaa OblvIO BbINOJHEHO Ha BCeX CTaHIHAX, rye NpousBo_MAH 
u3MepeHHaA TOKOB. OcoOoe BHHMaHHe IIpH H3MepeHHH TOKa OOpalilasoce |} 
3allHCb 3HaKa KaxKOro QIeKTpofa JO pasHOCKH HX Ha H3MepHTebHOL Call 
TIpH4eM, pasyMeeTCA, YAHTbIBAIOCh HallpaBeHHe H3MepHTeNIbHOM HHH U 
jowKeHve Ha He KaxKOrO HyMepOBaHHOrO aeKTpoRa. B OTMeMbHbIX CY4al 
MeCTa 9JIEKTPOAOB Ha H3MepHTebHOK Oa3se MpesqHaMepeHHO MeHsamucb. Taki 
o6pa30M MpousBO,Macb MpoBepKa 3Haka SeKTpOROB. IloqoOunlii MeTO u3M 
peHHA [asl BOSMOXKHOCTh OMpefeHTb C JOCTATOYHOH TOUHOCTbIO HalpaBseH 
BekTopa ToKa. [Ipu cBeqeHuu SeKTpOROB BMecTe Ha riyOuHe NepBOHAadasbHy 
3HaueHHe COOCTBEHHOM 9. J. C. He MeHAOcb. IIpu BocnpousBeqeHHu KapTHi 
SACKTPHAECKUX TOKOB B MOpe MbI HCXOMMIM H3 NpesNoNOKeHUA, 4TO B MOPe 
KYT 3JIEKTpHYCCKHe TOKH NOX BJIMAHMEM HallpAKeHHA, HCTOMHUK KOTOPOTO 
XOJMTCA BH€ H3MCPHTeIbHbIX SeKTpofoB. Ilostomy MbI TIpHHHMasM, 4TO 
TeveT B TOME MOPA OT MOJOKUTeEMbHOrO SIeCKTPOMa K OTPHMaTeMbHOMy. || 

B ipouecce pasopbix u3MepeHuit, pacCUMTaHHBIX Ha oNpefemeHve s1eKTpHY 
CKOro TOKa B OKeaHe, HMeJOCb OCHOBAHHe OMKUaTb JeHCTBUA pasMYHbIX aK! 
POB, KOTOPbI€ MOIIM BHeCTH CyIeCTBeHHbI€e TOM€XH B TOUHOCTbh H3MepeH 
Tak, XHMHYeCKaH HEOMHOPOAHOCTh MOPCKO!t BOI B MecTaX OnycKaHUA dee 
POAOB, 9. A. C. HAAYKIMM B BOMe 3a CUeT MOPCKHX TeveHHH, 9. A. Cc. HHAYKOMM 
CueT MarHHTHOH aKTHBHOCTH HM BbICOKOPO aBJIeHHs B Cy4Yae U3MepeHUuA Bep 
KaJIbHOH COCTABJIAIONEH SCKTPHYeCKOFO TOKA, KOPa O[MH U3 SeKTPOMOB O 
ckaeTCA Ha OO/bIIyIO rnyOuHy, HECOMHeHHO ABssIOTCH cbakTOpaMH, BHOCSIIEN 
NOMexH B H3sMepeHus. Bo us6exaHne onIMOOK HaMH JONOMHUTeIbHO onpesell 
JIMCb: a) XMMMYeCKHe XapakTepHCTHKH p06 MopcKoit BOJ[bl, B3ATHIX Ha TOpHso} 


* OMHT — snekrpomarnurubit usmepuTenb Teyenus. 
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yA NPOHSBOAMIMCh U3MepeHHA TOKa; 6) MOpCKoe TeYeHHe BO BpeMsA CTOAH- 
jwHa y Oeperosoro npunaa AnrapKTuybi; B) Bpema usmepenuii (qua MOuly - 
} CBeqeHHH O MarHHTHOM Towle c OnmxKaitMx oOcepBaTopyli) Hu, KpoMe 
ETyOuHUBI sNeKTpPON clewuaNbHO BbIepKUBaICA JO paspaAKH 9. J. Cc. 
HHA. 

IpeweeHHe BeHYHHEI UH HallpaBsleHHA TrpaqweHTa OKeaHHueCcKOrO TOKa 
BBOMUIOCh rpaduyeckuM nyTem. OrksafbiBaa Ha OymMare u3MepeHHble co- 
AIOULMe TOKAa KaK BeKTOPbI HM YYHTbIBAA HX HallpaBeHHA, Mb HaXxojuH 
/pHyto cymmy. II1oTHocTb ToKa onpefenAnacb m0 dopmyse 


[= E (1) 


{KOHa Oma, rye \ — SJIEKTPONPOBONHOCTb MOpcKOH Bob *, E — rpaquenT 
(Malla 9IEKTpHuecKOrO TOKa. 

pesysbTaTe aHaIH3a MATepHaJOB H3MepeHHA JCKTPHYECKOLO TOKAa B TOJI- 
eaHa MbI NOyaHJIn CleyqyroulMe BeMuHHbI. Y Geperop AHTapKTHAbI B TOUKE 
paunatamn 66°28’510.m1., 94°44’ 0 B.a. rpaquenT noTreHunana QJIeKTpHye- 
).TOKa Ha MOBepXHOCTH OKeaHa (0 10 M) paBHsascn 4,2 MB/KM H HMes Ha- 
ene 346°. [lnoTHOocTb ToKa B NOBepXHOCTHOM cyl0e He MpeBbilllaa Beu- 
1,14-10° a/cm?. C norpyxeHuem szeKTpogoB Ha OomblyIo TrayOnuHy 
A€HT MOTeHIWMala HM MIOTHOCTb TOKa yBenwunNBasHcb. Tak, Ha ropv30HTe 
M YpayHeHT NloTeHIMala HMesl BemMunHYy 5,9 MB/KM, a MIOTHOCTb TOKAa 
f- 10°° a/cm®, HatpapmeHue ToKa 341°. Ha ropu3sonte 200 m rpayqueHT 
AHala W MOTHOCTb TOKa COOTBeTCTBeEHHO yBeIMYHIMCh Jo 7,0 MB/KM Hi 
}10°° a/cm’, HanpaBnenuve ToKa 343°, T. e. ocraerca MpakTHYeCKH NOCTOAH- 
)ml0 Bcemy paspesy. Bemnunna BepTHUKaJIbHOTO rpalWeHTa 3eKTpHYeCKOrO 
jaHana paBusamacb 3,5 MB/KM. 

(iaMepeHHA 2/1IeKTpHYeCcKOrO TOKa Ha STON CTAHILMH MMeIOT OM pefeeHHbIit HH- 
¢, TaK KaK BeJIMCb B palOHe C TEUEHHAMH IIPHHBHO-OTMMBHOTO XapaktTepa. 
»pHO H3MepeHUA TOKa Ha TOpHs0HTe 50 M HalpaBseHve TeUeHHA CMCHHJIOCb 
tHa 146° u ckopocTb MeHsacb OT7 Jo 28 cm/cek. CreqoBaTesbHO, HEMOCTOAH- 
| IpWMuUBHOTO TeYeHHA B 39TOM paliOoHe He OKa3bIBaJIO BIMAHUA Ha OOUIee 
JABJICHHE BJIEKTPHYeCKOrO TOKa. : 

5 oOsacTH HavOobluero 3HAYeHHA WIMpPOTHOH cocTaBsAlolleH MarHHTHOrO 
1 (64°25'5 1o.m., 92°44’0B.74.) Ha ropu30HTe 100 M rpaqueHT NoTeHUMaa paB- 
>a 9,0 mB/KM, m0THOcTh ToKa 2,41-10°° a/cm?, nampapnenue ToKa 267°. 
ropusonte 500 mM oOHapy2KeHO pe3skoe MOBbILIeHHe TpayueHTa MU MJOTHOCTH 
1, 3HaYeCHHA KOTOPbIX JOCTHTAM CoOTBeTCTBeHHO 41,0 mB/Km u 1,2-10°° a/cM?, 
JaBleHHe TOKa MpHHAIO 3HaueHve 304°; rpajMeHT MOTeHIUMasa BepTHKab- 
-cocTaBsIAIoulell SeKTpuuecKoro TOKa paBHasca 4,9 mB/Km. MH, HakoHell, 
fioue MarHuTHOrO 9KBaTopa (10°08’ c.m., 51°40’ B.g.) wa rayOune 100m 
speHHan BeIHYHHAa rpafMenta He MpeBpiuaia 7,1 MB/KM, MOTHOCTb TOKa 
qamacb 3,37-10°° a/cm?, HanpaBmenue ToKa 300°. 

3MepeHHe MOTeHIMasa sIeKTpM4uecKoro TOKa Ha rryOuHe 500 M famo cHoBa 
coe yBelHueHve rpayueHta. Ha sToM ropH30HTe TOK HMelI HanpabileHHe 
, TpagqMeHT moTeHuvana 55,0 MB/KM HM IIJIOTHOCTb TOKa 219). 10° ®)afemes 
HOJIb3OBaBIUHCb TeM OOCTOATeEIbCTBOM, 4YTO ryOHHa Ha STOM CTaHIMH He 
spllasia 550 M, Mbl H3MepHJIM eCTECTBEHHY!O Pa3HOCTb MOTeHUMAaOB TOKa Ha 
ive. [Ipu 3TOM BemHUMHA rpafWeHTa NOTeHI[Hasa HECKOJbKO yMlasla NO CpaB- 
110 C TpaMeHTOM, W3MepeHHbIM Ha TayOuHe 500 M, M OKasaslacb paBHOU 
-MB/KM. STO JOKa3bIBaeT, UTO BAMAHHE BbICOKOFO JaBJIEHHA Ha CBHHILOBBIe 
TPOMbI IpH SOMbIIMX riyOuHax HHYITOAKHO Mao M MpakTHYeCKH Ha H3Mepe- 
X ECTECTBEHHOM pa3HOCTH NOTeHUMaIOB IIEKTPHYeCKOrO TOKa He CKa3blBaeT- 
YuvTbIBad YCNOBHA SeKTPOMpOBOAHOCTH MpHAOHHOTO JON, MBI noMy- 
A BeNIMUMHY MJOTHOCTH TOKa Ha JHE OKeaHa PaBHOH 2. 14-105* ajem*. 


* DrekrpompoBosHOCTh MOPCKOH BOsbI onpefemsnach M0 TaOsmMILe 44 (5). [laa orpua- 
IbIX TEMMepaTyp BOAbI Obi] MOCTPOeH BCMOMOrAaTeJIbHbIM rpapuk. Janubie no ¢ H S B3ATHI 
‘aK [Oro TOpH30HTA, rye usMepsuicH TOK (in situ). 
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Hanpassienne siekTpuueckoro ToKa y qua Opwio 315°. Tpaquenr noreniy 
QNIeKTpHYeCKOrO TOKa IO BepTHKaJIH OT Ha JO MOBeEPXHOCTH OKeaHa Cog) 
aaa 7,5 MB/KM> | 

B saksioveHne cyHTaIO CBOHM IPHATHBIM JOATOM BbIpasHTb rryOokyto | 
TOJapHOCTb HavaJIbHUKY MOPCKOit YacTH KOMMIeKCHOM AHTapKTHYeCKOM dK 
quinn npod. B. T. Kopry uv Bcem uwleHam ruqposornyeckoro OTpAfa SKcHeqy 
BosriaBsaaBiueroca K. B. Mopomkuubim, 3a coselicTBHe HM MOMOIb Np Up 
BOJCTBe u3MepeHHH. Tlomb3yrocb Tak»xKe CJLydaeM MPHHeCTH CBOIO HCKpek 
Oaro{ap HOCTb C. B. Jo6poxnoncxomy, JI. A. Kopneson u B. UW. Jlonarny 
BY 3a cCOjjelicTBHe MH WeHHbIe yKa3aHHA pH NoAroTowKe K pelicy B MopcKom y) 
po@usuyeckom uncruryre AH CCCP. 


Mopcxonw ruspopususeckHi WHCTHTYT Iloctynuao} 
Axajlemuw HayK CCCP 2X 19a 


WMTHPOBAHHAA JIMTEPATYPA 


1 A.T. Mupouos, Tp. Mopcx. ruqpopus. uycr. AH CCCP, 1 (1949). 7 B. Boag 
aueukuu, JAH, 76, Ne 1 (1951). 3 JI. A. Kopuesa, TAH, 76, Ne aware 0,4, 
(1951); Tp. ‘Mopex. rumpodus. uct. AH CCCP, 7, crp. 27, 32, 41 (1956). 4 A.M. Dy 
eee, ANSMOOCD Liss Tal. Jel, Shy 60 B, Oxeanosoruueckue TaOJIMUbI, a 


jloxkaaym Akanemuu nayr CCCP 
1957. Tom 113, Ni 4 


TEXHHYECKAA ®PH3HKA 


# 
B. H. APXAPOB xu JI. K. BYJIBIUEB 


O BJIMAHHW BbICOKOrO AABJIEHHS HA PACIIA) 
SAKHCH DKEJIE3SA 


(ITpedcmaeaexo axademuxom I. B. Kypdtomoceim 9 VII 1956) 


[3 oOmMx TepMoqMHAMHYeCKUX HM KPHCTaJMOXHMHYeCKHX COOOpaxeHuii cue- 
4TO asoBble TpeBpalleHHA B TBEPAOM BelleCTBe JOJIMKHbI HCIbITHIBATS 
fHve JlaBsenua. Hanpumep, SKCIepHMeHTaIbHO HaGs0famocb 3amMeTHOe 
TeHHe MaPpTeHCHTHOM TOUKH JIA CTaIM NOX BINAHHeM JaBNeHuA 4000 KI /cm?2 
3 oOllleM culy¥ae STO BIINAHHE He CBOJNTCH JHUIb K CMeLIeHHIO TO“eK MIpe- 
TeHui. Bricokoe Japsenne, COIM2%KaA ATOMBI B pellleTKaX, He TOJIbKO MeHSHeT 
‘HHbI SHEPreTHYeCKHX Oapbepos, paseMAIOMUX HCXOMHOe HU OKOHYATEIbHOe 
MKEHHeE ATOMOB H HX MOABHXKHOCTb, HO MOXKET H3MCHHTb H KpHCTamorpa- 
2CKHH XapakTep HM CTeMeHb KOONe€pHpOBaHHOCTH aTOMHBIX Tepemelllenuit, 
WjaBsIeHHe MOXKeT H3MCHHTb H MeXaHH3M (aso0Boro MpeppallleHus. 

© STOH TOUKH 3peHHA MbI TIpeAMPHHAIH HCCIeAOBaHHe BJIHAHHA BbICOKOTO 
M€HHA Ha pactiajl BIOCTHTa HH2Ke TPOMHOM TOUKH paBHoBecua (575° Aaa wuc- 
} FeO). Stor pacnay cOnmHO onucHIBaeTca opMys0r 


4 FeO Se Fe + Pest), 


TouHee (MOCKOJIbKY paciiayl MOKeT ObITb He MOJIHBIM)! 


mFeO->nFe-+ nFe,O, + m’FeO, GQ 


yem m= 4n -+ m’. 

OHako B 3THX YIIPOWeHHEIX (POPpMysIaX He YUHTHIBAeTCA BaKHAA KPHCTaJIO- 
wueckand jleTab, onpeyemstoljat MHOrHe CBOHCTBa BrIOCTHTa,— HaOuOja- 
8, KaK paBuuio, CyULeCTBeHHOe OTKJIOHEHHe COCTABAa BIOCTHTA OT CTCEXHOMETPH- 
<Oro B CTOPOHY HegocTaTKa »%xee3a. Kak usBecTHO (*), STO CBA3aHO C HaJIH- 
M B pellleTKe BIOCTHTa OObIMOTO YMCA BaKaHTHBIX Y3JIOB B COCTaBJIAIOIet 
peliierke, OOpasyeMOl %KeJIe3HbIMH HOHAMM; «KOHI,eHTpallua BaKaHCHM» MO- 
‘ W3MCHATLCA B 3ABHCHMOCTH OT YCJIOBHH OOpasoBaHHA WIM COCTOAHHSA Bio- 
THOM (pasbl; pH STOM MeHsAeTCH NapaMmeTp pellleTKH BiocTHTa (B Mpeyemax 
(O—4,310 A). 

B wacTHOCTH, KOHI[CHTpallWA BaKaHCHH MOKeT H3MeHATbCA HW B Mporecce 
Bpalllenua pH pacnaye. Ecnm ucxoQHbIM BIOCTHT MMeeT BbICOKYIO KOHILCHT- 
WO BaKaHCHi, TO MOXKHO OXHJaTb, YTO B Iipolecce pacnaya wacTb OCBOOO- 
OMMXCH 2KeJIC3HbIX HOHOB, He BbIXOJA H3 pelleTKH, OyfeT BbITeCHATbCA U3 
ecTpanBarolleroca ee yuacTKa B COCeqHWe yUaCTKH, 3alOJIHAA MMelolMeca 
pakaHcuu. OueBuyHo, Takoe Mepepactipefemenne, OCyIecTBAAemMoe Luppy- 
i B Upeseiax OHO dasbl, TpeOyeT MeHbIeH SHeEPrH akTUBAMN, HexKeIu 
eCHeHHe 3 MpeesoB sTOH dasbl, CBASAHHOe C HeOOXOAMMOCTIO (PopMu- 
aHUA HOBbIX CAMOCTOATEJIbHbIX KPHCTasl0B BTOpoH (pasbl (B aHHOM cJly- 
a-Fe). 

C yueToM STHX cooOpaxKeHHi, pactiay BIOCTHTA JOJ2KEH ONMCHIBATbCA Cie yI0- 
| YTOUHEHHOH opMyvIOH: 


mFey—a) O—> (n — a) Fe + n FeO, + m’Fea—atay 9, (2) 
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lipuuem, Kak HM paHee, m = 4n + m’; A ompegenneT KOHIeHTpallu Baka 
B HcxoqHoM BrocTuTe; A’ xapakTepHsyeT CHW2KeHHe KOHI,CHTpallu BakaHily 
HepacnaBilelich _4acTH BIOCTHTa; @ — YMeHbIeHHE KOJMYECTBA BIN AIOMLEN fi 
-  \) Up pacnafe MeTassmmyeckoro 2«esle3a, 

co caysaem (1). [pu stom a= 4n A + md’. Wy 

3anonHeHve BaKaHCHH B pellleTKe OCTaTOUHOrO 
TUTa JlaeT MpHpocT ero OObeMa, KOTOPbI MOXHO | 
CUHTaTb 0 aHHbIM padoTnl (?): BiocTHT c 76,72 Bech 
Fe umeer napamerp 4,301 A, c 76,08 Bec. % Fe 
A COOTBETCTBYeT, @OpM] 
Feo,9440 H O6beM 3JIEMeCHTapHOK AYeHKU 79,6A?; BTOM 


4,282 A. Ileppomy cocTaBy 


Zn (¢00)/Tw (200) 


30M, OObeM BCel 


MarHeTHTa Hu (200) octa- 
TOUHOTO BIOCTHTAa Ha 
peHTreHorpamMax = po- 


HOPMaJIbHOM J{aBJICHHH; 


6—pacnay mpH BpicoKom BaTb 3aNOJIHeHMIo BakaHCcHH B pellieTKe OCTaTOUHOK 
BIOCTHTa, TaK KaK IIpH 9TOM BOSpacTaeT CTeleHb 3allj 
HeHHA MpOcTpaHcTBa B HeH HOHAMH MW, KaK MbI TOJIbiy 
4TO BHJeIH, YMeHpillaeTCA CYMMAapHbI OObeM BceH Tpexdba3HOH CHCTeMBI. 


WaBsleHuH 


OJDKHO yBelHuHBaTb A’ H COOTBeETCTBEHHO YMeHb- 
IWaTb KOJIMYeCTBO O6OCOONAIOMerocd MeTaIH4YeCKOrO 
*Kelesa. 

OyHako 3anouIHeHHe BaKaHCHli B OCTaATOWHOM BIO- 
CTHTe CBA3aHO Cc Audpysvelt xwee3a B pellleTKe BIOCTH- 
Ta. /laBjleHne Ke, Kak 1paBus0, TOPMO3HT Wudpysuon- 
HbIe Wpoweccbl. Ectb yka3aHuA Ha TO, YTO pH Temne- 
paTypax, slexKalux JOCTaTOUHO HHKe TPOHHOM TOUKH, 
pactiay| BlOCTHTa MOXKeT HMeETb XapakTep Oesqudpysu- 
OHHOrO pespaulenua (°). Bpi3spipaemMad aBslieHHeM 
3ajlepxkKa u@dy3sHH MOxeT CiuoOcOOCTBOBaTb TaKOMY 
XOMY pactiaqa, MpH KOTOPOM HOHBI 2Kesesa, OCBOOOK- 
Waroulveca B yuacTKe WepecTpoOHKU pelwleTKH, OYAYT 
(bOpMHpoBaTp MeTasIHYeCKyIO (ba3y, HECMOTPA Ha TO, 
YuTO CHW2KEHHE CBOOOAHOM SHEP Mp 3TOM MeHBILe, 
yeM B Tpomecce (2). Bce stH OOcTOATeMbCTBa TOBOPAT 
B TOJIb3y MpeANONO%KeHHA, YTO pH BbICOKOM JlaB- 
JICHHH Pp pactiay{ BIOCTHTa NlolieT MO CxXeMe C YMeHb- 
IW€HHbIM 3HayeHHem A’, a BOSMOXKHO, H UpH A’ = 0 
(pH JOCTaTOUHO BbICOKOM Pp): 


mFeq—a) Oo— (n = a’) Fe - nFe,O, + m’Feq—a) oO} (3) 


mpHuem m= 4n-+ m’,a=4nA., 


Tlonyuaem a’<a, T. e. KoNMYECTBO MeTasIMYeCKOrO *KeNesa, OOpasyromeroe 
pH paciaye BIOCTHTa MOA BbICOKHM JaBJeHHeM, Os2KHO OLIT pH NpouHX pa 
HBIX YCJIOBHAX OOJIbUe, YeM OOpasylolleroca pH HOpMa/IbHOM JaBneHnH, 
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My — Feg,911 Ou 78,5 A’. SanoumHeHne BakaHCHH TPH | 
pexoyle OT BTOporo cocTaBa K TlepBOMy JaeT  TpPHpeh 
o6bema Ha | smemenTapHyio aueliky 1,1 A*, mpwuem 
1 aueliky ,OOaBnaeTcA TIpH STOM B cpeHeM 4 (0,944! 
0,911) = 0,182 uoHa Fe. Qromy cooTBeTCTByeT B MeCTalp 
JIMYeCKOM COcTOAHHN O6beM OKOO 1,55 A®, Takum o€ 
TpexasHOH CHCTeMbI OKAa3bIBae 
MeHbIUe B CuIy4ae, ECM OCBOOO*KLaloulvecA TIpH pacha 
2KeJIe3HbIe HOHbI OYAYT AHpPyHAMPOBAaTd B IipHeratolijy 
Puc. 1. OrHomenve uH- yyaCTKM pelleTKM BIOCTHTAa, 3aNOJHAA TaM BakaHcyp 
TencuBHoctel HHH (400) Hexen BCAyuae, CCIM 3TH KesMesHbIe HOHBI OyAyT Pay 
MHPOBaTb CaMOCTOATEIbHBIN KPHCTa «-Fe. | 

IIpu o6cy2keHHH BOSMOXHOLO BJIMAHHA aBJIeHua 
AyKTOB pacnaya BiOCTH- pactiajl BIOCTHTa HYKHO YUeCTb CJlefyloulve OOCTOATEM 
Ta, @— pacnak MPH crga. C OfHOM CTOPOHBI, WaBMeHHe JOMMKHO cmocobe 
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§ 888 BR 
Puc. 2. Ornomennue ¥ 
TeHCHBHOCTeH JIMH 
(400) marneruta u (11 
a-Kele3a Ha peHTrel 
TPpaMMaX MpOAyKToB | 
cnagqa BrocTtHTa. Od 
3HaUeHHA Te Ke, UTO 
puc. | 


| 


s/ONbITaX, MPOBeJeHHbIX HaMH JIA MpOBepKH STHX COObparxKeHHii, ucxo]- 

aTEPHaJIOM CJIY2KHJI NPOAYKT BOCCTaHOBJICHHA OKHCH kKemesa rpacbHToM 
Mun BiocruTa*. Pentrenorpadwyeckaa mpoBepKa HCXOAHORO Mpenapata 
/Ta Tokasayla, TO ero pelleTKa HMeeT 


retp 4,2940 A. . 8 
‘Cilajl B STOM BIOCTHTE BbISbIBaJICA HarpeBoM = -& 
MrepMMyeCKO! BbIepKKOH Mp Temnepatype 8 4, 

70 yo 590°; Kaxypi ombiT npopogusca Bp 8 
3apMaHTaX: C BbICOKHM JjaBIeHHem u 6e3 ~< 
© B o60ux sBapwantax napecka nopom- ~ “% 


‘a3HOrO BIOCTHTa 3aKJlajbiIBalach Me@XK)Ly 
MismMu KaMepbl BBICOKOrO aBJICHHA HM pyc, 3, Vnrencusnocrs Hamar- 
Banach = JlaBmeHHem 10000 xI/cm? B- uuuenua npogyKTos pacnana 
‘yio TaOsleTKy. 3aTem B TlepBOM BapHaHTe,  BlocruTa. O6o3HayeHHA Te xe, ITO 
WMaxi jlaBJIeHHA, MpOH3BOJMIM HarpeB Ha puc. 1 

|)bI C BIOCTHTOM JO TeMMepaTypbI OMbITa Hu 

%KKy pv 9TOH Temmepatype (oT | yo 16 uac.). OxmaxyeHve JO KOMHAaT- 
eMIepaTypbl MpOBOAMOCh Take TPH BbICOKOM JlaBmeHuH. Bo BTopom 
HTe TlOcle MpecCOBaHHA BIOCTHTa B TaONeTKY JlaBJIeHHe CHHMaJIOCb, H, 
MiuuMasx oOpasiia H3 KaMepbl, MPOH3BOAHJIH TaKHM Ke OOpa3som Harpes, 
BbIJepRKY H OXMaxKjenHe. [pu Takoli nocta- 
HOBKe OMBITOB BCe YCJIOBHA B OOOHX BapHaH- 
TaX, KpOMe JaBJIeHHA TPH pacniaje, Opin 
oWMHakOBbI. B yacTHOCTH, OMHHAKOBbIM 06- 
pa3som Obluia cBeyjeHa K MHHHMYMYy BO3MO%x- 
HOCTb OKHCJICHHA OOpasila 3a cueT BOsyxa, 
coyepxamlerocd B MaTepHase. Harpes; u 
oxwlaxkKjleHHe BO BCeX OMbITaX 3aHHMaJu 
IIpHOJH3HTebHO OJMHAKOBOe BpeMs (OKOJIO 
1 yaca). 

O6pa3ubI-TaOeTKH TMOCIIe OMbITOB H3BJIe- 
KaJIHCb H3 KaMepbI HW MCCJIeOBasINCb: a) peHT- 
4. Conepxanue metasmuuecKoro Visex aha arte ate Heoasi (B pe 
a B MpomyKrax pacnaya  BiO- » BAY JibTa, PCHTTeHOrpaM 
) (10 1aHHBIM XHMuYeCKOrO aHa- MbIl MHKPO(OTOMeTPHPOBaJIMcb Ha MHKpoCpo- 
) O6osHavenHa Te xe, YTO TomMeTpe M®-4 u onpeyenAucb OTHOWeHHA 

Hawpuc. «| HHTerpaJIbHbIX WHTeHCHBHOCTeli HH (200) 
FeO, (400) FesO, u (100) «-Fe); 6) maruuto- 
yuuecKH (Olpefletauocb HaMarHHyeHHe CTaHJapTHOH HaBecKH B Hove 14 000 
| qucdepenivaibHbmM MeTOJOM c HepeksoueHHeM ToKa **); B) MeTaJuorpa- 
CKH (IlOJMpOBaHHble, HETPaBJICHHble WIHbl WpOCMaTpHBaJIMCb TO, MHK- 
onom MMM-8 mnpu yBemnyenuu 300; MpoBoquocb MHOPOKpaTHOe CpaB- 
€ oOpa3iloB, HCMbITABIUHX pactiay NOX AaBmenuem UH Ces JaBIeHHA, IpHyem 
PKOH Mape OTMeuaIHCb OOpasell c OONbINMM MH OOpasell C MeHbIUMM KovIM4e- 
BbIJeNeHHH 2Kee3a, BAHMbIX B POpMe MeJIKHX OeuIbIX MATCH); Tr) XHMH- 
(MpOBOAuICA XHMHYECKHH aHasIH3 Ha CBOOOMHOe METAJIJIMYECKOe 2ese30 
)PHMeTPpHYeCKHM MeTOJOM). 
*esyNIbTATbI U3MepeHHii MpeycTaBseHbI Ha puc. 1—4. OHM NOKasbIBaIOT, 4YTO 
joMykTax pactiaqa BIOCTHTa MO, LaBeHHeM COepHKUTCA SHAYHTEIHO OOVIb- 
jeTaMHUeCKOrO %Xele3sa, JEM B IpORyKTAaXx, MOMYYeHHHIX IPH MPOUHX PaBHbIX 
‘BUAX 6e3 JaBneHua. Metannorpaduyeckne UCCeqOBaHHA BO BCeX OMbITAaX 
1 TOT 2Ke BbIBOA. TakuM O6pa3oM, BO BCeX OMbITaX BC€EMH UETLIPbMA MeTO\a- 
TOATBep2KACHbI MPHBeAeHHbIe BbILe OON[Me TeOpeTHYeCKHe COOCOpaxKeHHA O 
ikTepe BJHAHUA BbICOKOTO JaBJIeHHA Ha MeXaHH3M paciiaya BrocTuTa. 3 


* Tipenapar Opi usroToBseH m0 Hammel npocn6e M. I. )Kypapsesol, 3a YTO Mbl TIPHHOCHM 
airy 6narofapHocth. MetoxuKa HSrOTOBJeHHA BIOCTHTAa OnMcaHa B (‘). 
Re samaen 6narogapHoctb I. C. TomusoBy 3a KOHCYIbTalHlo H MOMOMLb Ip H3MepeHHsAX. 
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paccMoTpeHua puc. | MoxHO, KPOMe TOPO, SAKJOUHTb, YTO HaBJCHHE 3aTOl 
XKMBaeT pacilayl MH NOHHWKaeT TPOMHYy!O TOUKy. : 

O6mMH XO HAaIMX SKCIePHMeHTAJIbHbIX KPHBbIX KadeCTBCHHO corsiacyl 
C yCTaHOBJICHHbIM B pxje pador (° 7) daKkTOM, 4TO paciayq BIOCTHTa MIpoUcx 
HavOoslee MHTCHCHBHO IPH HEKOTOPOM OMNTHMAaJIbHOM TlepeoxsaxKeHHH. IG 
paxkaeTcH HasIMuHeM MAKCHMYyMa Ha KPMBBbIX PHC. 3 4 4 HM KaveCTBeHHO NO 
*KaeTcA MeTaworpapHyecKHMH HaOJIOJeHHAMH. 


Vacrutyt (u3HKH MeTaJJIOB Tocrynmag) 
Ypanpexoro dusmuana AxayemunH HayK CCCP | 25 VII 19% 


UMTUPOBAHHAA JIMTEPATYPA 
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IN, 10 Ky papsesa, Yr. H. Uyhbapos, KOX, 29, 2, 272 (1955). 5 Fos 
E. Scheil, Arch f. Eisenhtittenwesen, 12, Ne 10, 481 (1939). 6H. Forestiem 
Chim., 9, 339 (1928). * M. Marian, Documentation Metallurgique, 24, 87 (1955). 
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4oknane Akayemuu nayx CCCP 
1957. Tom 413, Ne 4 


TEXHHYECKAAM PH3HKA 


t 


M. M. BPEJOB u H. M. OKYHEBA 


) PIYBHHE MPOHHVKHOBEHHA HOHOB CPEAHMX SHEPrHit 
| B BELECTBO 


(ITpedcmaeaeno axademuxom A. ©. Hodge 6 VII 1956) 


sameTke (*) cooOulalocb, TO MpH OOyYeHHH TepMaHHA HOHAMH KaJIMa 
T4MBO U3MCHAIOTCA SJIEKTpH4eCKHe CBOMCTBa B MOBeEPXHOCTHOM CJl0e, YTO 
oKaeTCAH, B YaCTHOCTH, B H3MeHCHHH KOSPPuNeHTa BbIIpAMNeHHA pH 
THOM KOHTAKTe C BOJIb()paMOBbIM 30HJOM. To OOcTOATeIbCTBO, UTO 3HaYeHHe 
TO KosdPpvHeHTa BHINPAMJICHHA Moce OOyYeHHA OKasasOcb OcTaTOuHO 
AYMBbIM, TaK YTO TpaBJIeHHe COpasila B NepeKucH BOOposa B TeyeHHe He- 
bKHX MHHYT He IIPHBOAWJIO K 3aMe€THOMY e€fO H3MeCHEHHIO, a Tak>Ke H3Me- 
€ KOSMPUUNeEHTA BITIPAMJICHHA B Tpotecce OOsJyYeHHA 3aCTaBHJIM Hac BbI- 
ATb B YNOMAHYTOM paOoTe lipesnomoKeHHe, YTO BHEJPeHHe KaNuA IIpoUc- 
IT Ha JOBObHO OObUIyIo rnyOuHy. HexoTopple nocmexyrouiMe padorsl 
fULeM MOTBepAHIH CyWlecTBOBaHHe HaOsIOfaBlIHXcA Hamu scpdPeKToB (* °). 
fak Kak, C ApyroH CTOPOHbI, MHeHHe O CpaBHHTeJIbHO OoObIUOM ryOnuHe 
}HKHOBCHHA HOHOB KaJiua C 9HeprHel 2 -- 5 K9B B TBepjloe BellleCcTBO Ipej- 
WIAJIOCb BECbMa THMOTeTHYCCKHM H OTHIOAb He ObWIO OOMeENpH3HAaHHbIM, TO 
MOcTaBMIH paOoTy MO H3MepeHHIO TuiyOHMHbI IpOHHKHOBeHHA HOHOB lesa 
Pppruett 4 k9B B repMaHHit. 

JIA ONpefeseHHA FTYOMHbI MPOHHKHOBeHHA OblJIa HCHONb30BaHa MeTOUKa 
BIX aTOMOB. K O6bIUHOMY Il€3HI0 B HOHHOM HCTOUHHKe Obl WOOaBJIeH paHo- 
IBHEIM H30ToN Cs!*4 c nepHogom nosypacnaga2,2 r. na oOsyseHua repma- 
\IIPUMeHAACb MaCC-CIIeKTpOMeTpHuecKad YCTaHOBKa, ONMCaHHadA B Hallet 
\bityueli padote (1). OCHOBHBIe OMbITb! CBOJHJIHCb K H3MepeHHAM AKTHBHOCTH 
PYUCHHBIX OOPa3IlOB, Nocsie OOYYeHUA H MOCe TpaBJIeHHA UX B CTaHapTHOM 
‘ope repekucu BOfopoqa B TeveHHe oMmpeyeseHHoro BpemeHu. Meroyom 
€NbHOrO TpaBJIeHHA UW MOcsMeAyIOUlero B3BeCLIMBaHHA TOHKUX OOpasiloB rep- 
iA TOM xe MapTHu, YTO uU OOMyUaemble OOpasibl, ONpesemANach sdppeKkTuB- 
b TPaBUTe/IA; Tak, UCMONb3OBaHHbIit HAMM pacTBOp yaa CO repMaHua 
quoi 2,4-10°§ cm 3a 1 mun. OOpaslibl, KOTOpble JOJKHbI OblwIM MO,Bepr- 
SCH OOJIYYCHHIO, MO YCTaHOBKH B IIpHeMHyIO KaMepy MaccC-aHaslM3aTopa Tpa- 
HCb B TOM 2Ke CTaHJ|apTHOM pacTBope B TeyeHHM 20 MHH. JIA TOPO, 4TOOHI, 
€PBbIX, JIMKBUJMPOBaTb BO38MOXKHbIC MHKPOfeeKTbl NOBeEpXHOCTH HU, BO- 
‘bIX, YCTPaHUTb BMAHHE BOSMOXKHON HepaBHOMePHOCTH CKOPOCTH TpaBJIeHHA 
*pBbIe MHHYTHI. 

(puBble 3aBHCMMOCTH aKTHBHOCTH OOJYYeHHBIX OOpasoB OT BPpeMeHH TpaB- 
IA, CHATHIC JIS CepHH OOpasiloB, HMesM B OOIWMeM aHaslOrMyHbIM XapakTep 
BceX OOpa3ll0B: AKTHBHOCTb Cllafasia B cpey{HeM Tak, 4¥TO Tocne | mun. 
IeHUA OHA cocTaBusna 66% HayanbHOH, nocie 2 MuH. 56%, Tocme 3 MHH. 
, Mocme 4 mun. 40%, mocne 5 mun. 34%, mocue 6 Mun. 24%. 

[if KOHTpouIA TaKkoii %e OOpasell repMaHuA OOsyYaJICH ATOMAaPHBIM [lyd- 
We3ua TOrO %Ke H3OTOMHOFO cocTaBa B KaMepe HCTOUHHKA, T. €. aTOMbI pa- 
IKTHBHOrO UWe3HH OCcaxKalicb Ha TMOBepXHOCTb TepMaHHA C TerJIOBbIMH 
octamHu. Jia KOHTpOsJIbHOrO OOpasia OCTaTOUHAA AKTUBHOCTH MocuJe 1 MuH. 
eHua cocTraBiana 0,07% ucxoqHoli, mocie 2 muH. 0,03%. 


i 
| 
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Takum 06pa30M, MOXKHO C JOCTaTOUHOM yBepeHHOCTbIO yTBepAaTb, ITO 
HbI We3HA C 3HeEprHeli OKONIO 4 K9B IIPOHHKaloT B repMaHHit Ha rayOuHy Nopai 
0,1 ww uTO sTOT abekT cBaA3aH C MX KMHeTHYeCKOH SHepruel. MoxkHo JlyMél 
UTO CTONb SOWA riyOMHa MpOHUKHOBeHUA OOycnOBeHAa AupySHOHHBIM 
XaHH3MOM, CBA3QHHBIM C MAKpOpa3OrpeBOM 3a CYe€T TOPMOKCHHA JaHHOK Ya 
Itbl, KOTOpbIlt pacipocrpaHsAeTcaA B TepBble MrHOBeHHA Ha CpaBHHTeJIbHO HeOG) 
Wyo (MOpsayKa HeCKOJIbKHX JeCHTKOB ATOMHBIX pa3MepoB) OOaCTb TBepf 
tena. Ja OTIeNeCHUA HCTHHHOPO mpobera OT KarKyleroca — MUKpoLudpysy 
HOrO cleyeT MpOBeCTH JaIbHeHWIHe OMBITHI. 


Uucruryt mosympoBpogqHHukoB : Ilocrynuaoy 
AkayemuH Hayk CCCP 28 VI 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1M. M. Bpegos, P. ® Komaposa, A. P. Pereab, JAH, 99, Neo 1, 69 (19 
2'W. D. Gussins, Proc, Phys. Soc., B, 68, 4; 213 (1955) 5° ESE Kin Goan 

R. S. Ohl, Bell Syst. Techn. J., 31, Ne 4, 802 (1952). * R. S. Oh], Bell Syst. Techni 
31, Ne 1, 104 (1952). © R. Lawrance, A. F. Gibson, J. W. Graniv ijl tege 
Phys./Soc., B, 67, 8, 625(1954). © C.C Thornton, LL) Di nian ie vy, Proc sigs | 
Eng., 438, 2, 186 (1955). 
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HTornaye Akagqemun nwayx CCCP 
1957. Tom 113, Ne 4 


TEXHHYECKAH PH3HKA 
JI. &, BEPEWATHH u C. C. KABAJIKHHA 


HCCJIEMOBAHHE KPHCTAJIJIAUECKOH CTPYKTYPbI 
PAJIOFTEHHAOB PYBHANSA TPH BbICOKOM JIABJIEHHH 


(ITpedcmaeaeno axademuxom I. B. Kypdwmoeem 23 VI 1956) 


3BeCTHO, UTO raloreHuAb! pyOuqua RbCI,RbBr, RbJ, umeroume upu o6nry- 
yCJIOBHAX (IIpH aTMOctepHOM J\aBJICHHH H KOMHATHOH Temnlepatype) Kpucta- 
ckylo cTpykTypy Tuna NaCl, o6napyxuBatoT nomMMopduHble Mpespamenua 
IipH BbICOKHX JaBseHHAX: RbCl] npu 5000 kT /cm?, RbBr npu 4600 KT /cm2, 
mpu 4050 KI /cm?. 
Qxeko6c (7) MomyaH peHTrenorpammMy RbJ npu yaBnenun 4500 xI/cm? 
Ka3aJl, YTO IPH BbICOKOM JaBsIeHHH RbJ umeeT ctpyktTypy Tuna CsCl c no- 
HHOH peuleTKH a = 4,33 A. MsamMenenHe KpucTanmMueckoH cTpyKTypbl 
“TIO WaBMeHHeM compoBoxyaetca, 10 aHHbIM J>Keko6ca, yMeHbINeHHeM 
ma Av = 0,037 cm?/r. ' 
[amu nojyyeHbI peHtreHorpammp: RbJ u RbCl npn AaBnenuax 11000 u 
KI/cm?. Cbemka TIpOBOWIacb B KaMepe, KOHCTpyKUMA KOTOpOH omucaHa 
», Bepemaruupim ul. B. Bpanyr(*). OOpasey ucceqyemoro BelfecTBa B BHe 
iHJ[puHyeckoro cTojOuKa 


feTpom 0,6 mM, nosyyueH- Pacauna 4 


| TipeBapuTeJIbHOM mpec- 5 : 
‘OH BelllecTBa TO] JaB- mu sg ne 5 
4eM, TloMellaH BKaHal = zs | By 2 g | 8e 2 
JIIHeBOrO KOHYyca, 3a- oe z si m | 8s 4 . 
2 Ont] Bd a 2S, 4 S 

JeHHbI WHTHeM. JaBue- s | BS s | 8 tae Sp dee) ses 
Ge Lo :2) (2) 

(cosjaBanoch cTaibHbM 5 |S8u| 2 | 25 | § |28u| = | Ss 


UHeM JHamMeTpoM 3 MM. 


MKa IpOBoqHacb pH was 
SIL MOHOX pomaTH4ecKo- RbJ, Uae at™., |RbCI Svalaie® KI /cm2, 
ismyyenua Meu. B pa- 44 79) 3 03 | (140) | 4,28 | 11,43] 3,79 | (100) ) 3,79 
> TIPHMEHAJICA MIOCKHH 26,07} 1,75 | (124) | 4,28 | 16,34) 2,70 | (110) | 3,845 
OXPOMATOP KOHCTpyKUHH = 380,34} 1,52 | (220) | 4,30 | 29,56| 1,56 | (121) | 3,82 
TYHO - HCCJIEOBATeJIbCKO- 34,48} 1,36 | (130) | 4,30 | 34,29] 1,36 | (220) | 3,84 
qucTutyta pusuku MY; 39,24) 1,21 | (130) | 3,84 
xauecTBe OTparKalollero Cpear. 4,29 Cpenn. 3,82 
cTasiia HCIOb30BaH 

TaspuTpuT. CuumKu monyyeHb! 3a 30—40 yac. Boba skcnosumnaA 066- 
q@eTCH, B OCHOBHOM, norsjolleHHem Oepnaiua. KoucrpykuHA Kkameppi 
BOJIAeT CHHMATb Ha OJHY WIeHKy (Be peHTreHorpaMMbI — oq aBseHvem 
je3 J[aBICHHA, YTO MO3BONAeT OWCHHBATb laBJIEHHe TO CKHMaeMO- 
—Av/ov = 3Ad/d = — 3ctg0,A8,rge O.» =0,+ 0, AO= 0,— 6, Ha- 
MM 3 CMeIe@HHA UeHTHIHbIX JIHHWM Ha OO€HX PeHTTeHOrpamMax (COOTHO- 
(Me ClpaBeAIHBO jJIad KyOMYeCCKUX KpPHCTaJIJOB). 

[lonyyenubie Hamu pentrenorpamMp! RbJ u RbCl, Kpome auHnit oOpasna, 
sp2KaT SHAYMTeNbHOe YHCIO MH AMTHA HM Oepuaaua. JIMHHH HccMeqyemoro 
ecTBa BbIJeeHbI MyTeM CpaBHeHHA HalliMX peHTreHorpaMM Cc peHTrenorpam- 
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MaMH, Ha KOTOPbIX IpHCYTCTBOBANIM JIMWb JIMHHM JMTHA M OepHuWIMA (CHAM 
uTHA 6e3 OOpasila). 
Jlna onpeyestequsa aBleHva p UCHOb380BaHbI JaHHbIe Bpuj2KMeHa M10 Cy 
MaeMOCTH JIMTHA IPH pasJIMUHBIX p. CAXMMACMOCTb JIMTHA BbIGHCeHAa JIA K 
loro OMbITa 10 CMeLeHHIO NOY WaBNeHvemM HHUA AHTHA (110) Ha COOTBeTCTBY 
eH pPeHTreHorpaMmMe. 5 
Jlanupie qin KpucTammmueckoh crpyktyppt RbJ u RbCl npu AaBneny 
11000 u 7500 xI'/cm? uw KomHaTHOM TemmepaType mpHBeyeHbI B Tabu. | 
V3 Ta6MUbI BUAHO, YTO MPH yKasaHHbIx ycnoBuAx RbJ u RbCl umewr ky} 
cTam“uecky!o cTpyKTypy Tuma CsCl. Tlocrosnnaa pelieTKka a QA RbCl pag 
3,82 A, ana Rov, 4520548. 


Taodauna 2 


eae | AvB cM3|r UcrouHuk 
RbCl 0,045 Hamu gaHHple u3 ombiTa npH p = 9300 KI /cm? 
RbCl 0,049 Tlanupie Bpaa2kmena 
RbJ 0,036 Ham ganHHple u3 ombita npu p = 11000 KI /cm? 
RbJ 0,037 Jlauupie JKexo6ca 
RbJ 0,035 Jlanupie Bpwy2Kmena 


Takum o6pa3om, nomumMopdupiit nepexog B RbCl, Tak xe Kak HB RbJ, | 
3aH C MepexoqomM oT cTpykTypHoro Tuna NaCl k cTtpyKTypHomy Tuny Cs 
Ckayok oObeMa IPH MOMHMOpMHOM Tlepexofe oMmpeseAJICA WyTeM CpaBHe 
PCHTTeHOBCKOM MOTHOCTH MOAHHKAaLHU BLICOKOTO JaBJIeEHHA C PCHTTeHOBCKH 
IJIOTHOCTbIO MOJMUKALHH HH3KOTO JaBeHuaA pH p = 4050 KI/cm? qua RK 
u p= 5000 xI/cm? yua RbCl.' na mpuspeqenua yaHHprx yan RbJy 
p = 4050 xI°/cm? ucnomb30BaHbI JaHHble BpwyxKMeHa lO CKNMaeMOCTH. | 

Ana RbCl Av Opto BEIEMCIeHO TeM 2%Ke cnoco6oM MO peHTreHorpaN 
NOJYYeHHO Up AaBseHHu p = 5300 KI/cm?, Ha KOTOpOH HMeloTCA JMHUH OOGK 
MOWHpuKalHH; paver mpoBeyeH 6e3 yyeTa cxKuMaemocTH. TlomyyeHHbIe Ham 
sHayenua Av qua RbCl u RbJ u gannpre BpuyxKmena u J>Keko6ca mpuBesem 
B TaOl. 2. 

TakuM oOpa30M, IIpoBeyeHHoe MccyeqOBaHHe MoKa3alo, 4TO LrasoreHt 
PpyOuAMA IPH BbICOKOM JlaBJICHHH MMeIOT KPHCTaslMyeCKyIO CTpyKTypy Til 
CsCl, KoTopaa Jia CoeqMHeHU Cc OOUbUIMMH KaTHOHAMM ABIAeTCA Gosee Tl 
HOH, 4eM cTpyKTypa Tuna NaCl. | 

B s3akJIOUeHHe ABTOPbI CUHTaIOT CBOHM JOJITOM BbIpasHTb Omaro,apHo 
B. I’. Popmxosy, B. B. Esgoxumosoi u E. ®. ILlep6aKxoroit. | 


Jla6opaTopua u3HKH CBepXBbICOKHX JaBueHHH Iloerynua0 
Akayemuu HayK CCCP 27 V 1956 
UWUMTHPOBAHHAA JIATEPATYPA 


a CarSuleal tesco nies Rev., 23, 488 (1924). 2 P. W. Bridgman, Zs. f. Kem 
67, 363 (1928). * P. W. Bridgman, Phys. Rev., 48, 893 (1935). 4R.B.Jaco 
ie Rev., 54, 468 (1938). ° JI. ® Bepéemarnuu, WH. B. Bpaugrt, JAH, 108, M 
( 3 
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Jioknagnn Akanemun Hayk CCCP 
i 1957. Tom 1413, Ne 4 


TEXHHYECKAA PH3HKA 
é 
r. HW. EMM®AHOB 


/O0 3ABHCHMOCTH YCJIOBHOFO HATIPASKEHHA PE3AHHA 
OT NOJAUH 


(ITpedcmasaeno axademukom IT. A. Pe6uxdepom 19 VII 1956) 


AOOTaMH pxja HcceqoBaTenel (1) MOKa3aHO, UTO CHa pe3aHHA MOXKeT ObITb 
‘TaBlleHa B BHJe [ByX CJlaraeMbIX: ClaraeMOro, MpOMOpUHOHabHOrO MI0- 
ceyveHHA cpesa ab, uM CJlaraeMoro, MpoMopwyHOHabHOrO WupHHe cpesa b: 


P = hab + yb. (1) 
COOTBETCTBHH C 3THM YCJIOBHOE Halipay?KCHHE Pe3aHHA sy 


= 


et ko & 
Sh ears phe a ae (2) 
VTOJMLHHbI a 


MMHUA H CBePpJICHHA aJIOMHHHA M XpyMKOH Opouspl. KpHBple COOTBeETCTBYIOT 
eTHYeCKOH 3aBHcHMOcTH (2), TOUKH — 9KCMeEpMMeHTaJIbHbIM JaHHbIM. V3 
| HKOB BUJHO, 4TO Kak Ip CBOOOAHOM CTporaHHA, Tak HM Ip cBepJIeHuM OMBIT- 
(TOUKH XOPOWO yKJafbIBalOTCA Ha TeOpeTHYeCKHe KPHBBIe. 

)ObAcHeHHe 3aKOHOMepHocTu (1) Hu (2) MHOrMe HcCeqOBaTeNM TbITAIUCb 


© 
/H B HEORHOPOJHOM XapakTepe COCTaABHBIX YacTen padorpl pesaHuA, Ppa3JIHNy- 


} O6pa30M 3aBHCALIMX OT SJIEMeHTOB CeueHHA cpesa. 

oC. C. Pyguuxy (*) , mepBoe cmaraemoe cooTHomenua (1), IponopyHoHab- 
MNOWaqu ceueHuA Cpesa, MpecTaBIAeT COOOH COCTABJIAIOMLY10 CHJIbI pes anus , 
pax MpousBoguT JesbopMupoBaHue CpesaeMOro COA, CBHI 9JIEMeHTOB CTpyx- 
{| MpeoqouleHve CHI TpeHHA Ha Tlepequeli rpanu pesila. Bropoe cilaraemoe, 
MOpUMOHabHOe IWHpPHHe cpe3a, COBepliaeT paOoTy NO MpeosomeHHio cu 
WA Ha 3ayuel rpaHu pesija. YmMeHbIleHHe yCJIOBHOrO HallpAKeHuA pe- 
Id C YBEJIMYCHHEM TOJIMIHHbI Cpe3a OOBACHHETCA MOCTeMCHHbIM YMCHbILeHHeM 
DCHTEIbHOM POM CHI TPeHUA Ha 3ayHel NOBepXHOCTH pesila C yBeIMYeHHeM a. 
TO OODACHeHHe HE MOMKET CUHTATHCA TIOJIHbIM H BbISbIBAeT CJIeyIoulee BOspa- 
we. Kak noka3biBaloT HccmeqoBaHua (°), H3MeHeHHe yCaKH CTPyKKH C yBe- 
PHHeM TOJUMHbI cpe3a IpH CBOOOHOM CTporaHMM MeTaJIOB MpOuCXOAUT 
JaKOBO He TOJIbKO B KaYeCTBEHHOM, HO H B KOJIMYCCTBEHHOM OTHOIMCHHH C H3- 
eHHeM YJeNbHO paOoTbl pesaHud, Tak YTO OTHOUWeHHe yebHOM paOoTbl 
WHA K yCaKe CTPyYXKH CaO 3aBHCHT HIM BOBCe He 3aBHCHT OT TOVILMHBI 
3a. ITO CBHJeTeIbCTBYeT O TOM, UTO YMeHbIMeHHe YCMOBHOTO HalipxA*KeHHA 
AHH C YBEIMYCHHEM TOJLIMHEI Cpesa MpOHCXOUT B OCHOBHOM He BCJIeACTBHE 
HbINCHHA POH CHI TpeHHA Ha 3afHeli rpaHH HHCTpyMeHTa, Kak MOJlaraeT 
HUK, a BCJIeEICTBHe YMeHbINeHMA cpefHeli cTeleHH MwacTuueckoro Jeop- 
OBaHHA CHHMaeMOro CJIOA MeTaJIIa — YMeHbIMeHHA yCayKH CTPyKKH. 
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CJIOH, pacnosiox%KeHHble B HEMOCpeACTBEHHOH OuIM30CTH OT NepeqHeH rpaHH 
ya. IJo mMepe yqaneHua OT Nospest, 
CTOPOHBI CTpy2KKH CTeleHb AeopM 
cloeB yMeHbuaeTca. IIpu cpese TO! 
CTpy2KeK 30Ha CHJIbHOrO HakJlela 0 
TbIBAeT 3HAYHTEJIbHYIO YaCTb Ccey 
cpe3a, BCJIe/icTBHe Yero CTpyKkKa B 
JIOM NlosryyaeT BbICOKy1o ycayKy. IIe 
pe yBeJIHYeHHA TOJIULMHbI Cpe3a OT! 
TeIbHad BeJIMYHHA 30HbI CHJIbHOrO 
Jlella majjaeT, 4YTO IpHBOAHT K yMeH 
HHIO cpefHel cTeneHH JepopMupose 
CTPyXXKH H, CJleOBaTeJIbHO, K YMeHi 
HHIO paOoTb!, pacxOyeMoH Ha 9370 


cbopMupoBaHuHe 
ji Coo6paxenua PosenGepra MBI 
Of g3 05 Q/™™ rae B OOWLEM IIpaBHJIbHbIMH, HO Hej 
faybuna cmpocanun TOUHbIMH C TOM TOUKH 3peHHA, 4TO 


Puc. |. 3apucumoctTb ycIOBHOrO HalpAxKeHHA HECHOCOOHDI MPHBCCTH K. KOuaeaaa 
Pe3aHHA OT TOULHHbI cpesa MpH CBOOOJHOM My BbIPaxKeHHIO 3aBHCHMOCTH YCJIOB 
cTporaHHh asiomuHHA. | — Bcyxyio; 2—B HallpAKeHHA Pe3saHHA OT TOJIMMHBI 
H30aMHJI0BOM cnupTe; 3—B 15% pacrsope 3a. Ham pescTaBAeTCA, 4TO K OOBS 
Fabs vaaeescinetae and es HHIO STO 3aBHCHMOCTH MOXKHO OIG 

C TOUKH 3peHHA MacLUTaOHOromakTop 

Vi3pecTHO, 4YTO C YMeHbINeHHeEM pa3sMepa OOpasllOB HX MpOUHOCTHbIe Xapa 
PHCTHKH YBeJIMYHBAaIOTCA, OCOGCHHO B OOACTH MaJIbIX pasMepOB. SameyaTedl 
uTO H3MeHeHHe STHX XaPaKTePHCTHK B 3aBHCHMOCTH OT pasMepa OOpa3iloB 
paxkaetca TakKOH %Ke POpMysIOM, KaK M 3aBHCHMOCTb YyCJIOBHOTO HanpsaxKeH 
pe3aHHA OT TONUHHbI cpe3a, HMeHHO: 


ES SS TS —— ST a aT 


et 


rye *— MpOuHOCcTHad XapakTepHCTHKa MaTepHasia; a — JIHHeMHbIM pas 
(quaMeTp pa3pbiBaemoro OOpasila, WWHHa JMaroHasH OTHeYaTKa NHpaMyBl 
ONpeeeHHH TBEPOCTH H T. J.); to H C — MOCTOAHHBIe. 

Pesanve lipefcTaBiser coOoH mpollecc WOKaIbHOrO paspylleHHA MeTé 
B y3KOH 30HeE H IlO0CeOBaTeIbHOrO C/BHTa OTJeJIbHBIX 3SJIEMeCHTOB CTpYXi 
Kaxkqbli BHOBb OOpa3yIOWHlica 9JIeMeHT CTPyXKH JO MOMeHTA CBOero Ci 
NOABepraeTcH HeMpepbIBHO BOSpacTalolleMy wiacTHyeckoMy JlesbopMupoBa 
_TIPHBOJAMLEMY K YBeJIMYeHHI0 AJOWLaqu COMPHKOCHOBeHHA ePro Cc HepemuHeh rpé 
pesia. CakaTHe SuIeMeHTa TIPOHCXOAUHT JO Tex Op, MOKa cocTaBAIOMaAr CI 
pe3aHuA, HalpaBJeHHad BOJIb MJIOCKOCTH CABura, He OKaxKeTcCA JOcTaTOUE 
YTOOBI BLISBATb CABUT seMeHTa. Ilocle sTOro HayMHaeTCA CbOpMUpOBaHHe HOE 
9eMeHTa CTpyKKU UH T. Q. (IlnacruuecKoe JesbopMHpoBaHHe SeMeHTA CTPY: 
He 3aKaHUMBaeTCA B MOMEHT ero CABHTa, a NpOsOsKaeTCA B TeueHHe BCero 
MeHH JBH2KeHHA SJIeMeHTa 0 Nepesquel rpanu pesiza (*).) OuepuqHoO, uTO ueM BE 
MpOWHOCTh MeTaJJIa Ha CABUT, TEM IPH MpOuHX OAMHAKOBbIX yCOBUAX OosbE 
ReopMalnn Oyler No_Bepratbca KarK [bit SEMeHT CTPY2KKH Hi TeM, culeqoBaTe 
HO, OyeT Oo be ycusMe pesanua. TlosTomy yBemuueHne NpouwHocTu MaTepHa 
Ha CBHI, BbISBAaHHOe MaCLITAOHbIM PaKTOPOM, JOJDKHO IIPHBOUTb K BO3pacTak 
ycaqKW CTpy2KKH HM yCNOBHOrO HallpsxKeHuA pesanua. 


Ecaw BbipasvTb 3aBHCHMOCTb MpOuHOCTH MaTepHasla Ha CABHr cbopmyd 
anHanornyuHon (3): 


C 
Ce Corrie 
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— TOJIMMHa Cpe3a; og HC — NOCTOAHHbIe, TO H3BECTHYIO B TeEOpHH pesaHHsA 
Wy WIA TiaBHO CocTaBIAIOWei CHIbI pesaHua 


i cos (t— +) ’ 
Ba = 0b ee asin (9) 


NpHBecTH K Buy (1): 
P,=k,ab + kb. (Ly 
MOaraeTca, YTO Cla pesaHHA Ha 3ajHel rpaHu pesiia F, up cBObOHOM 


4M NpONOPUMONaIbHa WHpHHe cpesa b: F, = kb.). Kosdpunnent 2, u ke, 
JIACMbI€ +COOTHOLIGHHAMH 


bs cos (t — y) 


°° cos (@— y+ fi) sin’ ) 
iets C cos (e — y) whe k, (7) 


* cos (T ++ 61 — y) sin By 


ISMCHEHHM YCJIOBUH pes aH MOryYT MeHATbCAH, UTO BbISOBeT Hapyillenhe 
OJIMYECKOH 3ABHCHMOCTH Gy OT A. DTOFO MOXKHO O*KHATh, B VWACTHOCTH, TIPH 


200 
B56 2 6 A Mee” 2 § 12 8 Bb Dupes 
flogava Nogaya Le 


». SaBHCHMOCTb YCJIOBHOTO HallpsxKeHHA pesaHHA B CJlyyae CBEPJIeCHHA aJIOMHHHA (A) 
pesou 6pous3pI (5) or nogaun. 1 — Beyxyio; 2 — B 5% pacTBope OneHHOBOH KHCJOTHI 


[MM MeTaJIJIOB B AKTHBHLIX cpeflax, KOTOpbl€ BbI3bIBaIOT, C OMHOH CTOPOHH!, 
pILeHHe CHJI TpeHHA (yrvioB tH B,) H, C Apyroli cropoubl, yMeHbIeHHe Tpou- 
i MaTepHasia Ha CBUP (MOCTOAHHDIX oj H Cc). Kak BuyHO v3 pu 1, np pesannn 
MBHBIX cpefax 3aBHCHMOCTb oy OT @ oclaOeBaeT, H TEM CHJIbHee, YEM AKTHB- 
“pena. 

‘gakroueHve OOpaTHM BHUMaHHe Ha Caeqyiomui cpaxt. [py pesanun xpyn- 
MeTaJJIOB paOoTa pesaHuA pacxojlyeTcA B OCHOBHOM Ha Mpeofomenve cH 
id H Ha ypyryto Jebopmaruio cpesaemoro com. Ecam Ob! JeWCTBHe AKTHB- 
Spell COCTOAJIO JHIIb B MOHWKCHHH CHI TpeHHA, TO HaMOoNbINen scpekTuB- 
[ HX BIIMAHUA Ha Mpollecc pesaHHA CeOBaO Obl OXAKULAaTb IPH TOHKOM J{HCc- 
[DOBaHHH HMeHHO XpymkKHX MeTasoB. M3 puc. 2 BHAHO, OMHAaKO, YTO IPH 
YM CBEPJICHHH XpyNKOH Opouspl spbeKTHBHOCT NeHCTBUA BbICOKOAKTHBHOK 
H— 5% pacTBopa OeHHOBOM KHCJIOTbI B HeIOJHPHOM KepocHHe — paB- 
JAKTHYECKH HYVJILO. 

pyro CTOPOHbI, pu pesaHHH MWIaCTHYHBIX CHJIbHO yIIPOUHAIOULMXCA METAdI- 
raKHX KaK aJIIOMHHHI, Melb, HASKOYrsIepomUCTHle CTaJIH H p., Kora paoota 
UA PacxOjlyeTCA B OCHOBHOM He Ha Mpeofosenhe CHI TpeHHA, a Ha COBepule- 
nacTuyueckoro JecsbopMHpOBaHHA CTPYKKH H NOBePXHOCTHOTO CON H3feInA, 
HbIe€ Cpej[bI BbISbIBAIOT SHAUHTe/IbHOe OOsIerueHHe Mpomecca CTpy2KKooOpaso- 
. Tak, 5% pacTBOp OseHHOBOli KHCJIOTbI yYMeHbIaeT yAebHy!O paooTy 
CHHA asOMHHHA IpHMepHo B 2,0 pasa (pc. 2), a H30AMHJOBbIH CNMpT 


1, T. 113, Ne 4 ath 


yMeHbIllaeT yebHyio paOoTy cBOOOAHOrO CTporaHHA aJOMHHA TIpHMef) 
3 pasa (puc. 1). Ito cBHAeTebCTBYeT O TOM, ITO POJb Cpefbl B Npoecce pe 
He HCYePMbIBaeTCA JIHUIb €€ CMA30UHbIM JleHCTBHeM, Ha UTO Mbl HeOJHOK 
yKasbIBaJIH B CBOHX padorax (7). 


VWucruryr dusnuseckow xHMHH Tlocrynua| 
Axajlemuu Hayk CCCP : 20 VI 195 
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TEXHHYECKAA PH3HKA 
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r. A. CMOJIEHCKHH, B. A. HCYNMOB u A. HW. ATPAHOBCKAS 


A3OBbIE NEPEXO/\bI B CETHETOIJIEKTPHYECKHX TBEPJIbIX 
PACTBOPAX HA OCHOBE MIMPOTAHTAJIATA CTPOHLUWA 


(IIpedcmaeaeno axademukom A. &. Hodge 18 VI 1956) 


peqH HHOOaATOB TaHTalaTOB J{BYXBaJICHTHbIX MeTaJJIOB B HacTOAuee 
Al W3BeCTHbI yeTbIpe cerHeToseKTpuka: PbNb2O, (‘), PbTa2O, (?), 
Ib2O, (? *) uw Sr2Ta2O, (*). TBepabie pacTBopbl 3THX COeMHEHHM MOUTH He H3y- 
Cb, 3a HCKJIIOYCHHEM TBEpAbIX pacTBOpoB Cde(Nb, Ta)20,, (Cd, Pb)2 Nb2O, 
sd, Ca)2Nb2O,, B KoTopbix TemmepaTtypa Kiopu nonmKaeTca pH 3amMeHe 
wa Ta u Cd na Pb uan Ca. : 

IpefctaBiseT HHTepec H3y4HTb Apyrne TBepAbIe pacTBOpbl CerHeTo- 
TpHYueCKHX HHOOATOB H TaHTalaTOB. OTa paOoTa MpoBoAUTca, H HeEKOTOpbIe 
ble 10 TBEPAbIM pacTBopaM B cHcTemax: SreTa2O,— SreNbeO,, SreTa20,—- 
a2Ta2O, u SreTa2O, + CasTazO, mpHBogqsaTca B HacToslel cTaTbe. 
veHorpaduyeckoe H3yyeHHe OOpas0BaHHA TBEPJbIX PACTBOPOB MOKA He Mpo- 
JlOCb, HO OTUETIMBHIN CBur TemmepaTypb! KiopH no3sBouseT CesaTb mpey- 
mKeHHe O06 OOpas0BaHHH TBePAbIX PaCTBOPOB B OrpaHHy¥eHHOM HHTepBalle 


- 100 0 (00 200 300 400° 


Puc. 1. 3aBHcHMOCTb J[H3JIEKTPHYeCKOH ITPOHHILAeMOCTH OT 

TeMMepaTypbl TBePALIX pacTBopoB Sre(Tay—x, Nbx)2O, mpu 

yacrore 500 Kru. / —x=0; JJ—x=0,05; III — x= 0,10; 
IV — x = 0,20 


Jaa v3roTOBeHHA OOPaslOB HCHOMb30BAaIHCb MATHOKHCb TaHTaJld, NOJY- 
[ant [IpOKaJIMBaHHeM MeTaJIIMYeCKOrO JIMCTOBOTO TaHTaJla, CoeprKalllero JO 
Nb u yraekuespie comm Ba, Sr un Ca Mapkn x. 4. OOpasilbl MSTOTOBJIAHCb 
IHbIM KepaMHuecKkuM cmoco6om. OxonuaTedbHbiit OOKUT TpOBOAMICH NPY 
'°C B Teyenne | uaca. 

{specTHO, ITO AMQIeKTpHYeCKan MpoHMtaemocTh Sr2Ta2O, npoxoguT yepes 
cMMYM IIpH TemMepatype, KoTOpas WIA pasIMUHbIX OOpPasiloB KONeONETCH OT 
) mo —84° (7). pu temnepatype —150 + —190° naOmogaetca BTOpow Ma- 
“YM ©, COOTBETCTBYIOWIMM HUSKOTeMMepaTypHoMy (pasoBoMy Tlepexo]y. [Ipu 
lepaTypax HW2Ke TlepBoro MaKCHMYMa ¢ HaOslO{aloTCA THCTepesHcHble Me TH - 
KOJIbKy TeMilepatypa Kiopy B culyyae TBeEp]bIX PaCTBOPOB Cd2(Nb, Ta)20; 
WKaeTCH IPH 3amene MoHOB Nb na nonp! Ta, Opi0 eCTECTBEHHO OX%KUATb, ITO 
6* 803 


Temnepatypa Kropu TBepsbix pacrsopos Sr2(Ta, Nb)2O0, OyAeT NOBbIlal 
ip 3aMeHe ‘MoHOB Ta Ha HOHbI Nb. | 

Kak BuyHO ua puc. 1, re MpescTaBseHa TemlepaTypHaa sae 
QJIeKTPH4eCKOl MPOHHILaeMOCTH TBepARIX PacTBOpoB B cucTeme SraTaaQ 
--Sr2Nb,0,, 3To mpeqnomoxKenve MOATBEpAHJOC. 


Puc. 2. 3asHcumocrs JHSEKTPHYECKOH MPOHHWaeMOCTH OT TeMIIePpaTypbl TBEPAIX pacriy 
(Sr, Ba)2Ta2O, mpu yacrore 500 xru. ILndbopt v KpHBbIX O6osHauaIoT Comep»xKaHHe Bas 
B MOI.% 
Temnepatypa KiopH ysenuuuBaeTca MpumMepHo Ha 32° mpu yBennuE 
cofepxkanuaA SreNb2O, ua | mon.%. Tloppimuenue Temnepatyppr Kropu 


HHTb H3M€HEHHeM XapakTepa cBaA3k 
OobIUeH TOIApH3syemocTbio HoHa 
10 CpaBHeHHI0 c HOHOM Ta>*. 

IIpu 20 mom. % w3MeHeHHe Teme 
Typb Krop OTKNOHAeTCA OT IMHEHHOH 
BHCHMOCTH, UTO CBA3AHO, MO-BHMMOM 
mpekpalllenHem oOOpa30BaHuA TBep 
pacrsopos. Husxoremnepatypupili @ 
BbIl Mepexo Take CABHraeTca B CT 
HY BbICOKHX TemMMepatyp. 

Puc. 3. SaBucHMOCTb uSTeKTpHYeCcKOH Mmpo- OTMeTHM, ¥TO B TBEPAbIX PacTBO: 
pease: OT Ose A TBeEPAbIX pac- (Cd, Sr)2Nb20, (oT 5 TOAD MOJL. 
sees ‘ Aa aia oo: Og SreNb2O,) Temnepatypa Kiopu | 
IT Pelee OBIS eet poe HWKaeTCA C YBeJIMYeCHHeEM COep2Kal 
SreNb2O,. Takum o6pa3om, BBee 

SreNbeO, B nHpoTaHtTanaT cTpOHIH: 

NMPOHMOOAT Ka\MUA CBUraeT HX TeMMepaTypbl CerHeTOaMeKTPUYeECKOrO Tlepex: 
B IIPOTHBOMOOKHbIe CTOPOHEI. | 


Ha puc. 2 nokagaHa TemnepatTypHad 3aBHCHMOCTb \Ua1eKTpHYecKor mi 


200 ~100 0 100 200° 


WaeMOcTH TBEpAbIX pacTBopoB Sr,Ta,O,— Ba,Ta,O,. U3 storo pucyHKa Bu 

WTO C yBeHYCHHeM CojepxKaHHA Ba,Ta,O, Temmepatypa Kiopu 9, stux rBep 

PacTBopoB nNonMxKaeTcH. Hapagy c STHM y>xKe TPH MasOM cojepxKaHnHn Ba,Ta 
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Temilepatype ~ 165° na kpuBoli ¢ = /(t) NOABAAeTCH HeOombUIOH neperu6. 
( BILMECHHEM KOHILECHTPallnH NMPOTaHTaNata OapHaA OH TpeBpalllaerca B MaKCH- 
, KOTOPbIii EOSpacTaeT. OTH MAKCHMYMBI HMEIOT, T10-BHMMOMY, peslaKcallHoH- 
XapaktTep. 
Jona, IWupane u Tennnckui moKasan, sto pu 3amMene B NHpOHHOOaTe Kaj 
/MoHoB Cd na Honbl Ca temnepatypa Kiopu nonmxaertcs (°), 
ak BHJHO U3 pH. 3, BCuydae MHPOTAHTaNaTa CTPOHILMA 3aMeHa HOHOB Sr 
10HbI Ca MpHBOANT K NOBbILIEHHIO Temnepatypb Kriopu. 
[akuM o6pa30M, B TBEpAbIX PaCTBOPaX Ha OCHOBe JIMPOTaHTasaTa CTPOHILMA 
3aMeHe HOHOB Sr Ha Odubuine HOH Ba c Gombe 2NeKTPOHHO! NoOApHU- 
fOCTbIO Ha MeHbUIHe MOHbI Ca C MeHbIUel SeKTPOHHOH NoOAApHsyeMocTbIO 
JepaTypbl llepexojla H8SMCHAIOTCA HHaYe, YEM Y CEFHETOSJIEKTPHKOB CO CTPYK- 
oH THNa neposcKuta. IlpeyctaBssetT nHTepec JabHelilee uccmeqOBaHHe TBeEp- 
PpacTBOpOB Ha OCHOBe MHPOTaHTasaTa CTPOHUMA H, OCOGeHHO, TilLaTebHOe 
IreHO- H HeliTpoHorpaduyeckoe H3yyeHHe HX CTPYKTYpbl WH ce H3MeHeHHA 
yukax (ba30BblX MepexoOB. 


WiecrutyT monynpoBoxHxuKos Tlocrynus0 
Axazlemun Hayk CCCP 14 VI 1956 
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Jlokaay pr Akayemuu Hayr CCCP 
1957. Tom 113, Ne 4 


XHMH fA 
Axayemuk A. E. APBY30B u 10. TI. KHTAEB 
O MEXAHH3ME PEAKI[HM 9. ®HWIEPA AH AHOPMAJIBHOM 
NPOTEKAHHH EE 


aHee (°) Mbl NOKa3a1H, 4YTO APHTHpasoHbl MOryT CYyWeCTBOBaTb B Tpex 
IMEPHbIX (opmMax: 


ArN = N — na — CHR’ @ ArNH —N = C — CHR’ 2 ArNHNH — C = CHR’ 
(Hielk (2) i (3) i 
onsaporpaduyeckad aKTHBHOCTb BCeX STUX (OPM CBHJeTeN_CTBYer O HaJH- 
B HX MOJIeKyJaX CONpsxKeHHA cBsA3eH. Telepb BbIACHHM, KaKOBO B3aHMO- 
fBHE CBxA3eli B SHTHApasHHHOH dopme (14). 
\OJIEKYJIbI COCAMHEHHM, MOCTPOeHHBIX MO SHTHApasHHHOMy THNy, cosepxatT 
MY H3 JIBYX JBOHHbIX CBA3eH, pa3j[eJICHHbIX J[BYMA ATOMAaMH a3oTa, T. e. 
THOM CJlyuae HaJIHO Be PpyMMbl c TP-CONpAXxXeHHEM B KarkOH. CBoOoHbIe 
I SEKTPOHOB aTOMOB a30Ta BO3JeHCTBYIOT pyr Ha Apyra WH Ha KauyecTBO 
N-cpa3u, O6nequHAA TP-TpyNubl B TPpn-COMpAXKeHHY!O CHCTeMy, SHEprHsA 
BallWH cBx3elH B KOTOPOH mpuMepHo Ha 15 KKaJi/MOJIb MeHbIle, 4eM 
7™-CHCTeMe FHJ[pa30HoB, H Ha 33,0 KKas/MOJIb — 4eM B m7-CHCTeMe a30coe]{H- 
tm (°). BxowxjeHne ofHoi H3 KpaTHbIX CBaA3eH B apoMaTHYeCKOe KOJIbIO 
71l1aeT CHMMETPHIO CHCTeMBI H JlaeT HalipaBJIeHHe MOJApH3allHU ee, B TOM Ke 
ABJICHHH JCHCTBYIOT aJIKHJIbHbIe 3aMeCTHTeH pH 6-mM aTome yruiepoya (co- 
KeHHe C = C — C — H) 


1 2 . 6 
EC ee ae peak: 


) STO eH COmpsAxKeHHA HanOoee PeaKUHOHHOCHOCOOHBIMU SABJIAIOTCH 
a 6-H AaTOMBI. 
ONps2KeHHe CBA3eH B SHIUApasHHax XapakTepH3yeTCA 3HAYHTEbHOH BeJIM- 
Hi SK3aIbTAUMH MOJIeKYyJIApHOU pedpakunH (cm. Tas. 1). 

TaoOnmuna 1 


MR AMR = 
Mou, 20 qo er Sipe tee fo es Ree 
Coequnenue wD) 4 BbIMHC- i 
Bec HalijeHo Tao — MR, 
CH, 
NHNH—C=CH, 148, 20 41,5880 41,0144 49,152 46, 682 2,470 
CH; 
HNH—C—CH—CH, 162,22 41,5718 41,0034 53,333 51,300 2,033 
CH, | 
HNH | d—c(cH,)s 176,35 4.5639 0,97514 58,779 55,918 2, 861 


[OCKOJIBKY aApHJIPH]pasoHbl — COeMHEHHA OCHOBHOrO XapakTepda, TO Ha 
OCTOAHHe HanOoslee CHJIbHOe BIMAHHE Oy eT OKa3bIBaTb KucwaAd cpefa. Tak, 
yuae rHf[pasona, MocTpoeHHoro mo Turly (7), B KHCAOM Cpeye MOAKET HATH 1 ,4- 
O€(HHEHHe KHCJIOTbI MO mo-COMNpAXXeHHOHM CHCTeMe: 


H 
4 We H 
epee cnt AGE +H" +A! 
H* l HT AOER 


807 


B pesysbTate oOpasyetca Oonee OCHOBHOM SHTMApasHH. TlocnequHu, mp 
eHHAA MpOTOH K OosIee HYKJICOPHbHOMY aTOMY a30Ta, CTaHOBHTCH aHHOL 
B KOTOPOM STHJe@HOBad CBA3b CHJIbHO MOJIApH30BaHa, T. €. J\HeHOUJIbHa, 
JIApHOW CTaHOBHTeH uM CcBA3b —NH—NH,—. Takoli xe 9addmekT BBISbI} 
oOpasoBaHve KommsekcHoro coequneHua. [IpH HarpeBaHHy BbIIle TeMMepl 
pbi MaBJeHHA THApasOHHble PopMbl Tak2Ke, MO-BHAMMOMY, UpeBpalllalord 
HIM pasHubl. 

B cBA3H CO CKa3aHHbIM CTaHOBHTCA NMOHATHBIM JeHCTBHE KaTaJIH3aTd 
B peakuHu Dullepa, KAKOBbIMH ABJIAIOTCH KHCAOTHbIC peareHTb!, MeTAaJIJIbI 
COU, CNOCOOHbIe OOpas0BbIBaTb KOMIWIeKCHble coequHeHns (* 7°), Onn CMely 
TayTOMepHoe paBHOBecHe B CTOPOHY SHTMApasvHa H aKTMBHPyYIOT CBASH. 

Han6ouee XapakTepHOl OcoOeHHOCTbIO 1—4-coMmpa2KeHHbIX CHCTEM ABJIAG 
YX CHOCOOHOCTbh BCTYMaTb B peaKIHH JMeHoBoro cuHTesa (*, *). Mbi cunTaeM, || 
HekoTopble 1—6-compsx2xKeHHble CHCTeMbI, (a Tak?Ke, MO-BHJMMOMY, 1—8 & 
10) B onpefemeHHbIX YCJIOBHAX CMOCOOHDI K MepepacnpeeJieHHiO 3JIeKTPOHE 
TWIOTHOCTeli C BHYTPHMOJIEKYJIAPHbIM TipespalleHHeM THNa AHeHOBOTO CHT 
K TakHM CHCTeMaM OTHOCATCA, B YACTHOCTH, CHCTEMbI SHIM] PasHHOB, B KOTO} 
atomp! 1 u 6 momyualoT HEKOTOpble MpOTHBONOMO*KHbIe MO 3Haky HM3O0bITOUH 
3apsypl. Ecau yuecTb, 4YTO 3TH ATOMbI NpOCTpaHCTBeHHO OH3KH, TO MOz 
CUHTaTb BIOJIHe BEPOATHBIM HX MPHTHKeHHe Kak MPOTHBOMOJIORKHO 3apnw 
HbIX H B3aHMOfeHCTBHe TO CulefyrouleH Cxeme: 


(i) (im) 


AHaJOrHA 3TOrO TpeBpalleHvaA C peakIlHeH JHeHOBOTO CHHTe3a MOJIH| 
Atom! 1,2,3,4 o6pa3y1or MeHOBYI0 CHCTeMy: ABOMHad CBA3b 1—2 conpsKeHa 
CBOOOJHBIMH 3JIeKTpOHaMH 3-ro vu 4-ro aTOMOB — 9TO TpPp-COMpAxKeHHe, BO Mi 
POM NOfOOHOe r7-CONPAXKEHHIO, H OHO YCHJIEHO JeHCTBHeM KaTau3aTopa. O J 
HOMHJIbHOCTH cBa3eH 5—6 yxe ropopHiocb. PeakWHH JWeHOBOrO CHHTe3a 
PaKTepH3yIOTCA BOSHHKHOBeHHEM KpaTHOM CBA3H Mey 2-M H 3-M aTOMaMI 
HOBbIX CBA3eH MeK]y aTOMaMH AueHodusa HW l-mM HM 4-M JMeHa pH pa3pb 
cBxa3seH 1—2 u 3—4. Bce 3To uMeeT MeCTO H B HallHCaHHOH BbIIe CxeMe, KOTOP 
ABACTCA NepBoi cTaqueli peakuuu Muwepa. Jlanpuefiwee npespamenue nf 
Me2KYTOUHOrO O-[8-HMHHOaIKH]-aHHMHa, KOTOpbIM HHOra MOxKeT ObITb HE 
AMpoBaH ("1,1*), qaeT wHyon m0 cxeme P. u I. M. PoOnuconos (2%) c qonom 
HuAMH AyuieHa uw Bunpcona (24). 

Takum o6pa3om, o606uleHHad TeopHaA COMps2%KeHHA NMO3BONMa BCKPb 
«(BWXKYILYIO CHJly» TpeBpallleHuA, COBepliaoulerocA B peakunH 9. Durwepa 
YTOUHHTb Me€XaHH3M peakILHH. ; 

Auasioruunaa Hallett cxema Obiia npewoxena B 1948 r. hapauHom vu Oul 
po (*°),KoTOpble HCXOAWIM 43 «popMasbHOH aHanorMMy nepBoii craquu peakil 
c neperpynnuposkon Kasiisena. Mp xe cunTaeM, YTO 3yecb aHaJlorHua He MM 
MaJIbHanv, a NPWHIWMNMabHan, Tak KaK B OOOHX CyYadxX MpOMCXxoOAUT MpeB 
uyeHue 1—6-conpsKeHHBIX CHCTeM. 

BpienpHBeqennbiit MeXaHH3M peakKUHH Puwiepa, ABIAIOWHiCA ceqCTBI 
OOOOMleHHO TeOpHH CONps2KeHUA H OTHOCAIMMMCA Tak2xKe K CHHTe3aM Bpynu 
M IJunorn (7°), cormacyeTcsa co BCeMH SKCHepHMeHTAabHbIMH (bakTaMH H, B 4a 
HOCTH, C HaOuoqeHuamu B. B. Meodunaxtosa (2°). Si 
; ae MpOMe2KyTOUHOTO O-HMMHOXHHOHA (II) B pesymbTatTe onmn- 

p aTOM BO,Opoga 8 MpHoOpeTaeT NOABYXKHOCTh, a Ha aToMe a3 
BOSHHKaeT NOBbIINeHHa SJIeKTPOHHaA MOTHOCTb. Opventauna u cOnuxKel 
808 


pKy J NpPHBOAAT K TepepaciipeeIeHH!IO SJIEKTPOHOB H o6pa30BaHHto aHi- 


(III): =e 
soe Hy. Ry SS Hy R, . 
7 
*R fe EN eS Ny ees 


‘tt 
rae Ry=—CHRICR=NH : 


JoqoOubiit Mexanu3M, 110-BHMMOMY, HMeIOT H HEKOTOpble TayTOMepHble pe- 
euHa. Tlonyuenne 5,7-quxopunjonos u3 2,6-quxnopdenusrugpasonos (*”) 
(S€ MOXKHO OODACHHTb, NOIb3yYHCb STHM Me@X@HH3MOM. gale 
(MH H3 Hac (**), noKa3aBIUHit B CBOe BpeMA KaTaMTHUeCKHM XapakTep 
JH Muepa, Halley, 4TO eCJIH B KauecTBe KaTalH3aTOpa IIPHMeCHATb 
, XJIOPHCTY!IO Melb, TO H3 apHJITHApasOHOB aJibferHufoB oOpasyeTca, HapAay 
HOJIOM (HIM axKe MCKJOUNTeMbHO), HATPHJ COOTBeTCTBYIONIeH asberugy 
OTbl MH aHHJIMH. Pennsruspason alleToHa B mpucytcTBHH Cu,Cl, jaeT 
(KHBIH TPOAYKT, aMMHaK H aHHJIHH gs 
2CoHigNa > CisHigNe + CesHsNHe +4 NHs 

BIO BbICKa3aHO peAMONORKeHHe O TOM, YTO APHJITHApa3sOHbI KeTOHOB, He 
Ep2KalllMX PANOM C KapOOHHJIOM MeTHJICHOBOH FpyNUbI, MOMKHbI passaraTecA 
Jl, TakxKe aHOpMasIbHO. . 
HacTosileH paOoTte Ha IpHMepax (PeHHITHpa3s0HOB alleTOHa, MeTHJIH30- 
MHJIKe€TOHa, MHHAKOJIMHa, MUPOBHHOrpayHOH KUHCJIOTbI, alleTodeHoua, 
jlopatleTodenoua, a Tak?Ke MeTHJIeHHITHApasoHa alleTOHa TNOKasaHo, 4TO 
de MpesnosoxeHne cnpaBeyqiuBO. KonuyuecTBO aMMHaka, BBbIJeJIAIOWeroca 
| peakIlHH, BCerja ObIIO MeHbIlle, YeM TpeOOBaIOCb 10 ypaBHeHHIO HOPMAaJIb- 
peaKUHH, H Oosee COOTBeETCTBOBaJIO YpaBHeHHIO aAHOPMaJIbHOH peaKUHH. 
MeHuITupasoHOB alleTOHa H MeTHJM30NpONHAKeTOHA NOyYeHbI AHOpMAasIb- 
/TIPOAYKTbl, IIA KOTOPbIX MpessoweHO cTpoeHHe (IV) u (V). OTH BemecTBa 
XO HM3MeHAIOTCA Ha BOSTyxe. 
T. Kun. 138 — 139°/10 Mm 


on | | | D 41,5801 
.—CH aU yas 
eee: 
« nig 41,0520 
| 9 
N=C(CH,)2 BbIxon 24 % 
: : CH, 
} 7 SCH, 
: Pl five | 
; = 
\/\ 7 = CHa m. Ken 7444 —4S6°40 wx 
N BHIxod 12 % 
fast 
: Paar 
NOSE! 
CH(CHs)2 


B ocraspupix clyyaax MoOuyueHbl aHHWHH, AMMHaK H CMOJibI, He MOfaB- 
eCd OYHCTKe, a B CLyYae MeETHIeHHITHAPasOHa OTMeYCHO JIMIUb OCMOJICHHE. 
O6pasospanve HuTpHIOB Hu N-3aMeleHHbIX HHAOOB H3 apHJIrH{pasoHoB, 
raKKe pasioxKeHHe denuruspasnna B MpHcyTcrBuu KaTasnusatopa (°°,”') 
CUHTAeM POJCTBEHHbIMH 110 MeXaHH3My TpOTeKaHHA MpolleccaMH UM Mpeja- 
M JWI HUX CieyrouMe cxempl (cm. (1)—(3) Ha crp. 810): 
B 9THx cxemax NpHHuMaeTcs, YTO THApasHH, BXOMALIHH B KOMIMJICKC, BOC- 
HaBAUBaeT CBOOONHOe OCHOBaHHe. Takoli MexaHH3M corsiacyeTca Cc HaOJO- 
mamu Kaysuyca (24), KoToppiii pasmara @eHHArHpasHH, MeYeHHBIH W30- 
iom N?°, 
Tluciponopunonupopanue rugpasobensova (**), oOOpasoBaHHe 03a30HOB G?) 
B3aHMOJlelicTBHe a306eH301a Hu rujpas0GeH30Na c deHHsrHpasHHoM (22) 
3Ke HMCIOT aHasIOrMuHbIii MeXaHH3M, a IIOCKOJbKY OHH MpoTeKaloT 6e3 KaTa- 
3aTOpa, TO, CuleOBATebHO, H CBOOOsHbIe FHAPASHHbI CMOCOOHE! 6bITb BOCCTa- 
SUTeIAMH ceOe MOMOOHbIX MOJIeKYJ. 
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cut cut 
Q CaN CeHs—N=NH — > CoHy+ N+ Cut 
2 ‘ SS 
(1) (el) ot oe 


NH,—NH—CeHs  NH3-+ NH,C,Hs 
CsH;—NH—NH—CH=CHR = CgHsNH2 + NH,CH=CHR == NH=CHCH;R 
Hoi Jase ah + 
(2) beret eh at _ 
N—N—CgHs Cu” + RCH=CH—N =N~—GsHs 


RCH=CH “ois fe | 
ots R— CH=CH—NH—NHCgH, + N =CCHR 


2CeHSAHNH —C=CHz —e Cots Hs + Nz — C= City 
(3) CHs by, =a 
ee A CeHsN=N—C=CH, 
iq bu, 


CgHsNH, +Gtig—NH— =CH, 


ci —_ 


| 
N=C(CHa)2 
AHOpMaJIbHasd peakuua Duwepa, N0-BHAMMOMY, HMeeT MeCTO, KOra Kai 
JIM3aTOP oOpasyet KOOP] HHAWHMOHHbIC CBA3H C O6OOHMH aTOMaMH a30Ta rHA De 
3HHa; HallpHmep: 


+ 
CsHs = NH —NH—CR=CHR' 
cl! Cu 
R’ CH=CR— NH — NH—C,Hs 


Ho ellie He ACHO, NOWeMY He BCe apHJITHApasoubl lipeTepMeBaloT aHOPMaJIbHY! 
peakuio. Mobi Hallmu, YTO CybPanuoBat KUCNOTa TaKKe ABJIACTCH XOPOMLIH! 
KaTaJIM3aTOpOM aHOpMaJIbHOH peakunn. Ee JelicTBHe OCHOBaHO, NO-BUMMOMY, Hi) 
CNOCOOHOCTH OOpa30BbIBaTb BOJOPOMHbIe CBA3SH C PH[[pasHHaMu Hi MOBbILLAaTb HYi 
JeOPUbHOCTh ATOMOB a30T€, T. e. ee JeHCTBHE Ha rH pa3HH MpOTHBOMOOK! 
qelicTButo couleH Meyu. B 9TOM cJlyy¥ae BOCCTAHOBHTeeM BbICTyMaeT CBOOOJHG 
OCHOBaHHe. 


KasaHckHH XHMHKO-TeXHOJIOrM¥eCKHH HHCTHTYT Tlocrynuio 
um. C. M. Kuposa 12 XI 1956 
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Joknann Axkaze 


H. H. BJIOK, M. H. KO3JIOBA, 
O COEXHHEHHH Ni,B B 


(ITpedcmasaexo akademukom C. 


JieM coesHHeHHe B cHcTeme Ni—B n 
[aBax HuKeIA C5% B nu30nnpopan 
coeqHHeHHe. Bpepuirpom (%) npx 
PeEHOCTPyYKTYPHOM  Hccu1eqOBaHHH 
Ba Ni—B ycranosus,uto basa Ni,B 
-% B) u30mopdua c dasamu Fe,B u 
» HW MMeeT TeTparoHaJIbHy!0 WeHTpH- 
HHY!O KPHCTaJJIMyecKy10 pellieTKy 
ipametpamu: a= 4,9.0 kX, c= 
,236 KX. Kucanur (*) B pesysbta- 
sHTTeriOCTpyYKTYPHOro HccseqOBaHHA 
‘al Ha CYyLeCTBOBaHHe B cryiaBax 
TbIX HHKeJIeM, Kpome qdba3pr Ni,B, 
wu daspr Nis;B, Ho He TIpHBen mpH 
| XAPaKTepH3yIOlHX ee JAHHbIX. 

aMH HCCJIeOBaHbI CTpyKkTypa H (pa- 


1, BBOAA muratypy Ni—B, cojepxa 
eTallorpacduyeckoe HccIeqOBaHHe 


oD) 


a 


Taonuna 


pxxaHne Ni u B B aHoqubIx ocaKax, 
JI@HHbIX 3JICKTPOJHTHYCCKH B BOJHBIX 
QIK TPOMHT aX 


B aHOHbIX 


octaTKax, % OrHouleHHe 


aTOMHbIX 


tape] OneK- ‘ 
TOKa3saTeJIeH 


% secre Ni ,3B Ni: B 
| 

me 7 | 5.8010,40| 2,72: 
9 | 2 |10,63/0762| 3,2:4 
9 | 3 {41,84|0'80| 2°7:1 


Ol pumMeuwauue. Cocrasp 9aleKTpo- 
mB: J—10 r (NH,4)2SO,4, 35 YT sHMOH- 


KucyioTh, 15 r NH,OH; 2—10r 
4)o°SO4,. 35 $Y JHMOHHOH KHCJOTHI, 
tm NH,OH, 1200 mx sozn; 3— 


(NH,4)2-SO4, 30 r NH.OH, 1200 ma 
I Mp ox/1arKeHHH. 


MUM Hayk CCCP 


1957. Tom 413, Ni 4 


XHMH 4 


# 
H. ®. JIAUWIKO n K. A. WIMYHT 
CNJIABAX HHKEJIb—BOP 
H. Boasdxosuuem 30 XI 1956) 


BOHHAaA MarpamMa coctosanun Ni—B (yo 20% B) snepBble Obla MocTpoe- 
iMOenbraysenom B 1915 r. (1). PuOenpray3en Halen, uro Hau6omee GoraToe 


peyctapaer Ni,B. Bune ge Laccone (7) 


Paommma 4 


Cogepxanne Ni u B= B_ HepactBopumom 
ocTaTKe Mocule HarpeBaHHA cnaBa c HeSO, 
(1:2) qo npekpaurenus pacTBopenua 


B HepacTBOpHMOM 


octaTKe, % Coornomenue 
B cnaase » 0 AGREED 
B .% ; nokasatTeseli 
| Ni B Ni:B 
0,19 1,48 | 0,085 3,201 
0,34 2,48 | 0,17 D834 
1,62 | 13,6 | 0,76 3,3:4 
2,27 20,0 1,19 34:4 
DiAOra20 Spe amen 024 


IH cocTaB cisaBoB Ni—B, cogep»xanux oT 0,01 go 2,5% B. Conaspr otn- 


Mmyio 9°), D- 

JIMTbIX CIJIABOB MOKa3aJi0, UTO B ITHX 
cmylaBax lO rpaHHiaM 3epeH BbIestAeT- 
CA OJHHAKOBO TpaBsalllanca casa, oOpa- 
3ylolllasi SBTeKTHKY C HHKeslem. CnuaB 
c 2,5% B josBTekruyeckun (puc. 1). 
Ham yjlamocb W30UpoBaTb 3Ty ca3y 
KaK XHMHYeCKHM CnOocoOoM, Tak H 3JIeK- 
TpouuTHueckH. Jia BbIeIeHHA (a3bi 
XHMHUeCKHM CHOCOOOM HeOOJIbILOe KOJIH- 
YeCTBO CTPy2KKH CillaBa HarpeBalH C 
cepHol KucsoTOH (1 : 2) 4o mpeKpalie- 
HHA pacTBOpeHHs. 

IIpu smekTponuTHyeckom § pa3jjeve- 
HHH (a3 WMIHH]ApHueckHH OOpasell cila- 
Ba MO/[Beprasuv aHOHOMY pacTBOpeHHIo 
B OOBIUHBIX YCIOBHAX C BOJHBIM H He- 
BOJHbIM 3JIEKTPOJMTAMH CJIeLyIOULero CO- 
crasa: 1) 10 r(NH,).SO,, 30 r comsHo- 
KHcJIOrO rHApoKcHsamuHa Ha 1200 mua 
Boyt Hu 2) 50 ma HCl wa 1150 mua meta- 
Hoa, IpH OXJaKeHHH. 


UsonupoBpanHad TeM WIM HHbIM NyTeM :a3a NosBeprasach PeHTTeHOCTpyK- 
HOMY HCCJIeqOBaHHIO H XMMHYeCKOMY aHaJMsy. 
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Ha puc. 2 npHBesena THNMYHaAA PeHTTeHOrpaMMa, NOYYeHHaA DP Chem 
W30IMPpOBaHHAbIX (pas B CuKa-n3sa1yyenuu. Hue mokasanbl pesyJbTaTbl pewTn 
cTpyKTypHoro aHanu3a dasbi Ni,;B, mpoBeqeHHoro NO MeTOJy MOPOUMKOB. | 

NoNe erctcas! dp A NoNo Vutencus - dsA 
ni HOCTb nm HOCTb 
4 cp. 2,43 24 Op (ete 1,226 
m2 om 2,30 22 cp.-c. 4,187 
3 cp. 2,20 23 Cs 1,159 
4 c.-cp. 2,12 24 cps 1159 
D Oy, 2,035 20 c 4,123 
6 ch 1,96 26 - ep. 4,106 
7 ce 1,94 27 Cp.-CJl.. { ,076 
8 Onc. 1,85 28 OCH. 4,032 
9 cp.-c. 1,74 29 CuI. 4,001 
10 cp. 1,68 30 Ose. 0,9679 
14 OL Git. 1,64 31 Oh Hi. 0, 2509 
12 cp. 1,62 32 ca. 0, 9298 
ike: CJI.-cp. 4,07 3a cp. 0.9242 
{4 CJI.-Cp. 1,44 34 Cul. 0, 8632 
15 cat. 1,40 35 ce 0, 8554 
16 Cul. 1,38 36 Ci. 0, 8413 
17 Ne 1,339 ay Ce 0, 8274 
18 C. 1,294 38 c.-cp. 0, 8240 
19 ¢.-Cp. e250 39 G: 0,8163 
20 Ca. A", 232 40 c.-cp. 0, 8041 


Pe3ybTaTbI XMMHYeCKOrO aHaslH3a (a3, BbIJeJIeCHHbIX H3 ClaBa pass 
HbIMH MeTOJaMH, IIpHBeyeHb! B TaO. 1—3, B KOTOPbIX Ppe3yJIbTAaTbI aHaJIH3a P 
CUHTAHbI NO OTHOWeHHIO K BeCy pacTBOpeHHOrO civiaBa. 

H3 npuBeyeHublx B Ta6. 1—3 aHHbIX BHAHO, YTO IPH IIeEKTPOMHTHYeCH 
pa3yqeneHHH (a3 3HauHTeIbHaA YacTb Oopuya HUKeNA pacTBopseTca, Han6o 
mee KOJIHYeCTBO eFO COXpaHsAeTCa | 
oOpaOorke claBa CcepHOl KHCJOT 
Conepkanue Ni u BB anogueix ocanxax, (1:2). Bo Bcex cayyaax ocajoK, 
BbIJeJIEHHbIX B HEBOJHOM oauJleKTpomuTe MaHHbIM PCHTTeEHOCTPYKTYPHOFO HCC 
(50 ma HCI (1,19) wa 4150 m1 CHs0H) yoBaHua, npefcTaBial co6ol ony)! 

PE CAT PROF eae Ty xe dbasy. Ilo pesymbTaTam XHMUil 
CKOrO aHaJIH3a COCTaB BbIJeIeHHOH ¢/ 


J 


i 


TaoOnuna 3 


B aHOZHOM 


cannes OrHourenne 3bl MOXKHO TpefcTaBHTb Kak Ni:B. 
B cnuase Z ATOMHbIX | 
B,% |...) | noKasatenet OtcT OopHA HHKeNA mMpescTaBasy 
phy Ni B Ni:B 


coOoH TBepfoe BelllecTBO YepHOrO Bey 
Ou HepacTBOpHM B pasOaBJeHHOH cel 


4) 
0,49 | 0,077] 0,005 2724 HOH KMCHOTE ez 2): B KOHLeHTpupoBd 
0/34 07230 | 0.046 2624 HOH CepHow KucuOTe (1,84) pacrBopse i 
2,49 | 0,96 | 0,066 Daeeed IPH JWIMTeIbHOM HarpeBaHHH. B KOHIIG 

TPHPOBaHHOH CONAHOH KucsoTe (1,19 
TakxKe pasOaBleHHon (1: 1) eqBa pa 

TBOpxeTCA MPH JWIMTebHOM KHNAYeHHH. B pasOaBneHHOl a30THOI KuCuOTEe 

B llapCKOH BOKe pacTBopseTcA Ha XOOAy. Takxke erKO pacTBopseTca B pa 

OaBJIeHHbIX COMAHOM HW CepHOl KHCMOTaX B IpHCyTCTBHN OKUCAUuTeNeli — nep 

KHCH BOfOpoya, Nepcypdata u T. J. 

Takum 06pasom, Ha OCHOBaHMH MIpOBeeHHOrO UCCeOBaHUA MOXKHO yTBep! 
AaTb, YTO B ABOHHOH cucteme Ni —B cymecrByer xumuyeckoe coequHeHl 
Ni;B, o6pasytomjee SBTEKTHKY C TBEPJLIM PaCTBOPOM Ha OCHOBe HUKeA. | 

Bcecow3ub ft HayyHO-ncceqOBaTebCKHE Tlocrynuno © 

HHCTHTYT ABHAWHOHHBIX MATepHasloB 28 XI 1956 — 


UHMTHPOBAHHAA JIMNTEPATYPA : 


*H. Giebelhausen, Zs. anorg. allg. Chem., 91, 257 (1915). 2 A. Bine 
Jassonneix,C. R., 145, 240 (1907). ?T.Bjurstrém, Ark. f. Kemi, Mineral., Get 
(1850). 5,1 (1933). *L. Andersson,R. Kiessling, Acta Chem. Scand., 4, | 
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Hoxnayn Akafemun nwayx CCCP 
1957. Tom 113, Ne 4 


XHMHA 


# 


B. B. EPHIOB, A. H. KOCT x 3. B. EBPEHHOBA 


PACHJENJIEHHE MHMPA3OJIMHOBOrO KOJIbILA TIPH 
ALLWJIMPOBAHHH 


(ITpedcmasaeno axademuxom A. H. Hecmeanossim 29 XI 1956) 


[Jupa3onMubl, He HMelolHe 3amMecTHTeIA y aTOMa a30Ta, TO elicTBHeM aH- 
WpHAOB HH XNOpaHrHApUAOB KHCHOT MOryT ObITb TepeBeJeHbI B COOTBET- 
yroujve N-anusupasonnup (?,"). OqHako Opi0 3aMeyeHO, YTO HHOra alluH- 
sAaHHE NMPAasoOIMHOB HAeT aHOMabHO. Tak, Dpeliyep6epr u Ultonnb (*) mpu 
SOWJIMpOBaHHH O-MeTHJI-3-(peHHIMUpasomMHa BMecTO 1-6eH30MI-5-MeTHJI- 
HHJINHPasOIHa MOMYIMIH BellecTBO c T. Mu. 214°, cTpoeHHe KOTOpOroO OHH 
‘wccleqoBpanu. Mbt npu 6ex30uupoBanun 0 Wlotres— Baymany 3,5,5-TpuMme- 
Imvpasonnua (1) Bbijenuau Ba BellecTBa. Oqno u3 Hux (A) MMeno T. Ta. 
) MU pacTBOpAOCb B BOAHOH WemOUM, a Wpyroe (B) umeno T. mu. 93° HB oe 
iaX He pacTBOpssOcb. 

B 1894 r. Kypunyce u Bupsuur (4), a nosquee Ppeli u Toman (°), upu jel- 
MM XJIOpHCcTOorO GeH30HIa Ha STOT MHpasouuH (1) nOyuHIH BelecTBO A, KO- 
20e ONMCau Kak 1-G6en30n0-3,5,5-TpumMeTusnupasomHH (II). B 1928 r. Jloxte 
coTp. (°) coo6Omuau, uTO GeH3onMMpasomuH (II), MMelomMi T. mM. 
6°, oOpa3yeTca pH WNKIM3alluM asuHa aleTona (III) nox AelicTBHeMm xmOpH- 
oro GeHs0na. OgHako BeutectBo A (T. m1. 236°), mpHHATOe BpILeyKasauHbIMH 
TopamMu 3a OeH30HNupasonuH (II), B yelicrsuTenbHocTH aBAaeTcH N, N’- 
OeH30uIrH{pasHHom (IV), uro oKa3aHO B HalIMX OMbITaX, NOTBepKeHHbIX 
TPeuvHbIM CHHTe3OM M CpaBHeHHeM cneKTpoB normouleHud. Bemectso B (7. m0. 
°), He BbIJeIeHHOe NpebIyWIMMH aBTOpaMH, ABJIAeTCH HCKOMbIM OeH30HIJI- 
(pasomuHom (II). 

Oxasaocb, YTO peakILHIO MEXKY XJOPUCTHIM GeH3O“JIOM H NMpasoHMHoM (I) 
3aBHCHMOCTH OT e€€ YCJIOBHIi MOXKHO HallpaBuTb JIMOO B CTOPOHY NOJMHOrO pas3- 
IBA WHpas0NMHOBOrO KObUa Cc OOpasoBaHuem yuOeH3ourHApasuHa (IV), 
(00 TOJbKO B CTOPOHY HOpMaJIbHOrO OeHs0nNMpoBaHHA. Ec BBOAMTb TMpa- 
JIMH B H30bITOK XOpucTorO OeH30HJIa B IIpHCyTCTBHH BOJHOK UleIOuH, TO 
yuaeTcaA JHWb uOeHsonsruypasuH (IV). Tipu oOpaTHom NopsAyKe CMeLIH- 
HUA KOMIOHEHTOB HH MPH MOHOM OTCYTCTBHM Barn ueT OOpasoBanue 
bKO OeH30HIMupasonuHa (II). MWuTepecHo, uro HM Cc a3HHOM alleTOHa (IIT) 
aKUHA HeT aHalOruyHO, AaBaH B GOe3BOAUbIX Cpeax TObKO OeH30nITMpa- 
aun (II), Torqa Kak B MpHcyTcTBHH Barn U u3ObITKa XMOpucTOrO GeHsouMA 
HH pacileniseres c o6pasoBpanuem juOens0nmrugpasnna (IV). 


CH3 
3 
a Pope eacae ec "7 GgHsCONHNHCOC¢Hs 


CH, : (Iv) 


Tipu pacujenenun a3una auerona (III) Kpome gu6ensonmrugpasuua (IV) 
pasyeTcA alleTOH, HeHTHpuuUMpOBaHHbI B Bue CeMuKapOa3soHa, a 13 TMpa- 
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3oHHa (I) avaslOrH4yHO NOsJyYeHa OKUCb Me3HTHJa, Tak2Ke NepeBeseHHan 
MuKapOa3oH. 

Cnoco6HocTb K CpaBHHTelbHO Jlerkomy pasppiBy cBa3sH C—N y mmp 
JIMHOB CXOJHAa CNaHaJIOPHUHbIMH CBOMCTBAMH HX CTPyKTYPHbIX aHaJoro 
3-aMHHOKeTOHOB, MeXaHH3M OTINelIeHHA AMMHOrpyMubl Y KOTOPbIX CHCTe vi 
yecKH HccneqoBaca (7). B npucyrcrBaM nocTosHHOrO u36bITKa CBOOORHE, 
MpasOMHHa WIM B Oe3BOMHbIX YCOBHAX OTUeMMAeTCH XJIOPHCTbIH BOOPOR, 
WleT alMMpoBaHHve, No, AelicTBHeM MOHOB rH{poKcHsa (B BOJHO-Des0y 
cpeye) H pH u3ObITKe XMOpucTOrO OeH30MIa UeT OTUerJeHHe MpoToHa) 
nomoxeHHa 4 C MOcMeYIOULMM PacKPbITHeM KOVJIbIa. 


CsH; COC! CH3 
ee 


| Hy | ep) | eset, I CHs 
GY NCHs “ NAc \n/\cH; 
1) H =z | 
ne ) = Stee 6H es a) 
l al 
eka CH i CH = C(CHa)p CsHsCONHNHCOCHs 
eS Se aan —NH ==s eas) 
CeH;CO 1H CgHsCO CHyCOCH=C(CH)2 


O6pasoBanue pu6eH30nsruypasuna (IV) mpi HaGoqaH TaKxKe Ip OeHs\) 
JupoBanun 4-sTH1-5-rponmsmupasomMHa. TloqoOnoe jelicTBue XJOpHcTOro OK 
30Hla He ABIAeTCH CHeMMPHYHKIM JIA STOFO alkMMpyloulero areuTa. Tak, 1) 
AelicTBHM XOpucTOrO KanpouHsa Ha MMpasomHH (I) uM Ha 3-meTHJI-5-erh 
NMpas0JIWH Obl! BbIeeH CHMMeTPHUHbIN [HKallpOHWJIruypa3sHH. i; 

Bensonsnupasonun (11) ycrotiue k qelicTBHIo xNOpucTorO GeH30Ha (B Ph 
JHYHBIX YCIOBHAX), HO 1-GeH3us-3,5,5-TpHMeTHIMMpas0HH (V) JOBONE 
JerKO pacijensaetca, oOOpasya N,N’-quOensonnOensnsrugpasnn, (VI). 
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APH |pHbl KACIOT alWJIMPYIOT IHpa3OJIMHbI, He BbISbIBAA PACKPbITHA KOMI 
XOTH, KaK H3BeCTHO (*), a3HHbI MOFYT pacllemaTbCA UMH. 


QIKcUNepHMeHTANbHAA ard) Cale 


1-Ben30ua-3,5,5-TpumMetTuanupa3zo0uun (Il). K pace 
py 45,4 r (0,2 Mons) GeH30iHoro anruypuya B 50 Ma a6c. GeH30na mpHoa 
aad 11,2 r (0,1 mons) 3,5,5-rTpumerumnupasonuna (1). Bensonpnpii pa 
TBOP IIPOMbIBaJIH 2H EKHM HaTPOM, CYUIMIM, OTTOHAM PpacTBOPHTeIb HM Hep 


KPHCTaJJIM30BbIBaJIH OCTaTOK 3 adc. cnupta. Bpixog 18,7 r (83% Teopue 
Tile O20 93% 


' Hanenoe): C225" 72 8re Hot 108 
CysHigONo. BurancateHo %: C 72,19; EAS 


CneKTp NOPIOMeHHA B pacTBOpe MeTHMOBOFO CHHpTa HMeeT Amaxe = 247 MU 
Ige = 4,348. 

Peakuua 3,5,5-TpumMeTHuanupa3z0auHa (I) c x20 7m 
CTbM G6eH3OH MOM. B cmecb 11,2 r (0,1 mons) nupasonuna (1) u 50 ™ 
2 H eqkKoro HaTpa BBOAMIK 0 Kanuam 16 r (0,12 moma) xmopucToro 6eH30Mui 
[locue 10-mMunyTHoro nepeMemmBanua OOpasoBbiBamacb Genad Macca, KOTOpa 
MOCTeM€HHO 3aKPHCTAaH3OBbIBaacb. Kpuctrasibl MHOrOKpaTHO IMpOMbIBad 
XOJOJHbIM PaCTBOpOM 2 H eAKOFO HaTpa HM Topsueli BOMOLi, a 3aTeM OOpabaTE 
BaaM 100 ma 40%-ro eykoro HaTpa. OcTaTok MepeKpHcTaNTH30BbIBaIH H3 abc 
mroTHOrO cnupta. Brxoq 1-6en30n1-3,5,5-Tpumerunmupasonuna 6,4 r (29,6! 
TeopHn), T. mut. 92—92,5°. Jlenpeccuu Temnepatypyl naBseHua c 1-6eH30H. 
3,5,0-TPHMeTHJINUpasOIHHOM He Jlaer. IIpu nelitpanu3sauun WeNOUHOH BbITAXKK 
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meno 3,3 7 (22,4% Teopun)|,2-qu6en30nrujpasuna (IV). T. nu. 234—236°. 
epatypubie Jannpie (*): T. nm. 236°. Jenpeccuw tTemmepatyppHl naaBeHusa 
HC 3aBeJOMbIM 1,2-qHOeH3OnIFHpasHHOM He OOHapyxeHo. Cnektp morso- 
4A B PacTBOpe METHJOBOrO CHHPTa HMeeT Amaxc = 232 mu u®lge = 4,279. 
{pu Meqnennom npwOaBsennn 11 r nupasonmna (1) K XOPOLUO NepeMelluHBae- 
cmecu 14 r (0,1 Mousa) xsopucroro 6eH30nNa, 25 Ma Gen30a U7 PF BAKO! 
STaJIJIHYeECKON COJbI H MOCe aHasOrHuyHOl OOpaGorKH BbIeeH TOAbKO 1,2- 
sHs0nIrHApasHH. Berxoy 11,8 r (97% Teopun), T. ma. 236°. IIpu npn6as- 
iM B STUX 2%Ke YCMOBMAX XJIOPHCTOrO OeHsONa K NHpasomnuy (1) B npucyrTcr- 
OeH30Na H BNAKHOH CO{bI OOpasyeTcaA NHINb 1-GeH30nN-3,5,5-TpHMeTHINIH- 
WIMH C BbIXOAOM 67,5% Teopun. T. mu. 92,5—93°. Ecam peakiHio MexKIy 
PHCTLIM O€H3OHJIOM H 3,0,5-TPHMeTHJIMUPasOJIMHOM IPOBOUTb B Oe38BO)HbIX 
DBHAX C NocefyrouleH PasrOHKOH PpeaKUHOHHOH MaccbI B BakyyMe, TO OeH- 
mupasoiun (II) nomyuaerca c Berxogom 74% Teopun. T. Kun. 145—149° 
M), T. m1. 92—93°. Ilopaqok cMeLIMBaHHA HCXOJHbIX BeIeCTB B 9TOM Cyuae 
irpaeT pom. Cemukap6a30H OKHCH Me3HTHJIa BbIjleIeH pH OOpadorKe ce- 
apOa3HjOM S(upHbIX BbITH2KeK H3 IIPOMbIBHbIX BOA, NOJYYeHHbIX pH pas- 
‘aHHuW Wupasonnua. T. na. 162°. JImtepatypupie jannpie (1°): rT. na. 163— 
>) 
eaKkKUHaA 4-9THN-O-NPpONHANHPaAZO0NUHA C XNOPE- 
M O6eH30H 20M. K7r (0,05 Mona) 4-9TH0-5-mponHamupasonuua (1!) 
Kun. 110—112° (22 mm); n> 1,4682; dy 0,9130; MRp 42,71; gaa C,H,,No 
ucneHo MRp 42,81) B npucytTcTBHH Srco_xbl upHOaBIaIH Or (0,07 moms) 
pucToro OeHs30HIa. BolfeeHHOe MaCJIO OTMBIBaIH OT O€H30HHOM KUCJIOTHI Hi 
Jbl NeperouHssH B BakyyMe. Ilomyyeno 5,9 r (48,3% TeopHu) 1-6eH30nI-4- 
n-5-niponusnupasonnna; T. Kun. 1S0—181° (10 mm); n> 1,5689; d{° 1,0357; 
2p 71,18; ana Cy,;H,,ON, BeraucneHo MRp 71,62. 
Hatigeno %: N 12,83; 12,65 

Cy5sH2,ONs. BriuncseHo %: N 412,45 


IM B peaKUHOHHY!IO CMeCb IIpHOaBIATb MHpasoHH, TO OOpasyetca 1|,2-yu- 
s0HIrHpasHH. Brixog 21% Teopuu. 
Beakiuga 3,0,-TpHMeTHANNPaAZSO0NHHA Cc XNOpH- 
BM KampouHusaoMm. K7r (0,05 Moma) xn0puHcToro KkanpOHHa B IIpH- 
CTBHH 5 Tr BlaKHOH co_bl mpHOaBaanu 5,6 r (0,05 mons) mupasomuua (I). 
cme OObIuHOH OOpa6oTKH BbifeneH 1|,2-quKanpoHHarHypasHnH. Bpixoy 4,6 r 
6% Teopuu), T. mu. 159° (us cnupta). JIuTepaTypHbie JjaHHbie ("); T. MI. 
°. Jlenpeccuu TemnepatTypbl WiaBsieHHA CMecH C 3aBeOMbIM |,2-quKampo- 
rHpasHHoM (1") He oOHapy2KeHo. 

Peakuua 3-MeTHA-S5S-HeHHANHPASONHHA C XNOPH- 
BM Kan pouuaoM. IJIpu npoBesenHu peakIHH B aHaOrHyHblX YCJO- 
ix u3 14 r (0,1 moma) xnopuctoro Kanpouuaa u 16 r (0,1 Mons) 3-mernu-5- 
immupasomuuHa nonyyeno 7,1 r (62% TeopHH) ANKanpoHHsrupasnna, 
mm. 159°. 

Peaxunusa 1-6eun3u-3,5, 5-TDHMeTHANHPA3Z0NHH a(V) 
XNOpucTHM 6eH30u0M. Cmecb 11,2 r (0,08 mona) XJOPUCTOrO 
i30nsa, 7,4 r (0,036 mona) nupasomHa (V) uw 4,5 Pr KpHCTaJIHYeCKOH COJbI 
peBaIH JO KHMeHHA, a 3aTeM, MOCJe OXJaKeHHA, o6pabaTbiBasH OObIUHbIM 
9c060m. Barxoq N,N’-qn6eus0nn6en3sumrugpasuna 1,9 r (16% TeOpHh), 
mu. 148° (u3 cnupta). JIutepatypHbie Janupre (1%): T. mt. 148 ._ PempeCoHH 
Tul. cmecn c 3aBeqompm N,N’-qu6en3s0ns6en3nirHypasHHom (1%) He OOHa- 
KEHO. 

Peakiua asuuna anetTona (III) c xn0pucTbim OeH- 
uaom. K 14r (0,1 moss) xnopucroro 6eH30na MOCTereHHO MpHOaBAJH 
sTBop 11,2 r a3HHa aleToHa B 25 mu GeHsoua. SaTeM B peaKUMOHHY!IO CM€Cb 
ABA 30 Mi BOI H MOce OObIUHOH COpaooTKH BbIeJ AH J{MOeCH30H ITH pa- 
i (IV). Burxog 17,3 r (72,5% Teopun), T. na. 235—236°. Ecau eet 


CMeCb Cpa3sy pa3sOrHaTb B BaKyyMe, TO B 3TOM Cjlyyae MO yyaeTca OeH3ONy 
pasomuH (II). Berxoy 2,7 r (12,4% Teopun), T. Kun. 145—147° (4 mm), ° 
92—93°. V3 MpoMbIBHBIX BOJ|, NOJYYeHHbIX MPH pacilenJIeHHM asHHa, LelcT|e 
‘ceMHKapOa3Hfa BbIeeH CeMHKapOa30H alleTOHa, T. IW. 185—186°. JIu Y 
TypHbie Janupie (14): 7. mut. 187°. | 
1-Tponuouua-3,5,0-TpHMeTHANUPasONHH. K 11,2 (0,1 monsyy 
pasonuua (I) B IpHcyTCTBHH 5 r KpHCTaJWMYeCKOH COfbI MpHOaBAH 110 jh 
nam 10,6 r (0,1 Mona) XnopaHrHApHya MpONHOHOBO KHcuOTEI. PeakILHor 
Maccy MpoMbIBasIH 2 H e\KHM HaTpoM H 9KcTparupoBasHu spupom. | leperonkors 
yeneno 7,2 r (43%) 1-nponvonna-3,5,5-TpuMeTHINMpasoMHa, T. KHII. 125—} 
MRp (21 mm); n> 1,4779; di? 0,9813; MRp 48,39; naa CyH,,ON, BbIHHCI| 
MRp 48,60. | 
| Hafigeno %: N 16,93; 16,97 
C,H;,ON,. Brruucneno %: N 16,66 


1-By tu pu.4-3,5,5-7 paMeTHANMPasOuHE. Tlonyueu 3 11] 
(0,1 mous) nupasomnua (I) uw 11 r (0,1 Moma) xnopanruypuya MacJIAHOK K 
TbI AHANOFHYHO Npesbiymemy. Burxog 8,31 (45,7%), T. kum. 121—123° (13 } 


n> 1,4665; d2° 0,9663; MRp 52,22; yma CyH,,ON, Bpraucneno MRp 52,)| 


Hatizeno %: C 66,75; 66,76; H 10,04; 10,11 
Cy )Hi3;ONe. Bprancueno %: C 66,44; lle) 


1-Hs30panepuu-3,5,5-TpumMeTHanupasonun. Tlonyuen Tax Ki 
4,5 r (0,04 mona) mupa3onuua (I) u 7,2 r (0,06 Mona) xmopanruypuya H30BF 
pHaHOBOM KcNOTHI B 25 Ma GSeH30na. Burxog 3,3 r (42,5%); T. Kun. 108—} 
G0 mm); ny 1,4712; di? v,9520; MRp 57,65; gua C,,HaON, Beraucneno Mi 
7,84. 


Hatigeno %: N 14,45; 14,33 
Cy,;He9ONo. BpryncaeHo %: N 14,27 


l-(m-HutTpo6OeH304U0)-3,5,5-T puMeTHINHpa3z0uuH. Tonyyen 4 
goruyHo 43 4,0 r (0,04 moa) nMpasounua (I) u 8 r (0,05 Moma) xnopaHrugpt 
M-HUTPOOeCHSOHHOH KUCJIOTHI B Bue rycToro Macyla, KOTOPOe MpH CTOAHHE 
KPHCTaJH30BbIBaNOcb. Brrxog 6,2 r (72,3%), T. nm. 99,5—100° (u3 cup 


HatigzeHo %: N 16,24; 16,34 
Cy3Hy503N3. Brruncneno %: N 16,09 


MockoscKH rocyfapcTBeHHbI YyHHBepcuTer Tlocrynuao 
um. M. B. Jlomonocospa 24 XI 1956 
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J TEPMHYUECKOH YCTOHYMBOCTH KOMNJIEKCOB MOYUEBHHDbI 
C OPrTAHHYUECKHMH BELECTBAMH 
(ITpedcmaeaeno akademuxom A. H. ®pymxunoim 28 XI 1956 ) 


— 


i 

\Mouesuna oOpa3yer KpHcTaIMyecKHe KOMMJIeKCbI MOUTH CO BCeMH THIaMH 
-aHHYeCKUX cOeqHHeEHHH C IpxAMOH I[enmbio — yruieBoqopoyqamMu, scHpamu, 
AerHjaMu, KHCIOTaMH, ClMpTamu HT. J. (?,°). 

Y uccseqoBatesel, 3aHHMaBLIHXCA BOMpOcaMH OOpasoBaHHA MH YCTOIUHBO- 
KOMIIJICKCOB MOYEBHHDI C OPraHHYeCKHMH BeLeCTBaMH, yYCTaHOBHJIOCb MHeHHe, 
| KOMIJI€KCbI MOYCBHHbI HE MOFYT CYI{eCTBOBaTD BBILIe TeMMepaTypbl ee TylaB- 
ma, 132,7° (°°). Xora Wo HacTosMero BpeMeHH H He ObIH OOHAPYy2KeHbI KOM- 
KCbl MOW€BHHBI, YCTOMYHBbIe Bble 132,7°, Tem He MeHee C TOUKH 3peHHA 
MOJHHaMHKH COBepIeHHO HENOHATHO, NOueMy TeMMepaTypa WaBJIeHHA MOUe- 
(bl JOJLKHA ABJIATbCH BePXHHM IIpefeJIOM cyllecTBOBaHHA KOMmsIeKca. Ha- 
WATCH 2Ke IPH TeMMlepaTypax HuxKe 132,7° KOMMeKCbI B paBHOBeCHH C Moue- 
[OH B €€ HeHACHIIeCHHbIX PacTBOpax, HallpHMep BoyHBIX (7). Mouepuny xe 
© HEHACHIILeCHHbIX PaCTBOPax, OCOOeCHHO BOJHbIX, KOTOPble€ OH3KH K HJleaJb- 
pacTBopaM, C TePMOJ\MHAMHYeCKOH TOUKH 3peHHA 3aKOHHO pacCMaTpHBaTb 
2KHKY!0 MOYEBHHY C AKTHBHOCTbIO MEHbIIIei, YEM AKTHBHOCTb TBepsOli MO- 
HHbI IIpH TOM Ke TemMepatype. 

TepmMuyecKasd YCTOHYHBOCTb KOMIJIeKCa TeM BbIIe, YEM JJIHHHee Wellb opra- 
feckoro coesuHenusa (?,*). TepmMHyueckand ycTOH4YHBOCTb KoMIIIeKca, NosydeH- 
‘O H3 CMeCH OpraHHyeCKHX BelIeCcTB, BbIIe TepMHYeCKOM yCTOMYMBOCTH KOM- 
*KCOB, MOJIYYCHHBIX H3 HHJHBUYaJbHbIX COeJHHEHHM, BXOAWIUX B CMeCb (“). 
TOMY B NOHCKaX KOMIVJICKCOB, YCTOHUHBbIX BbILMe TeMMepaTypbl MwaBJIeHHA 
€BHHbI, ABTOPbI NOCTABHJIH OMbITbI C NapadHHOM HW Wepe3HHOM, T. e. MHOFO- 
ATIOHEHTHBIMH CMe€CAMH, COCTOALWIHMH, B OCHOBHOM, H3 yrvleBOJOpooB lapa- 
AOBOrO pxAa C AWIHHHOH LWelribi0o. 

(JA OMbITOB MpHMeHAJIH XHMM4eCKH YHCTYIO MOUeBHHY, TeXHHYeCKHH Tpo- 
KHBIM MapaduH c MoseKysApHbIM Becom 307 u T. nm. 41—43° nu ouMIeHHbIe 
JE3HHbI PasJIMYHbIX MapoK. CuHTeTHYecKH Wepe3sHH uMem T. TI. 82—84°, 
KommieKc MOUeBHHBI C epe3HHOM HWJIH NapadHHOM CHHTe3HpOBaJIN B 3allanH- 
i CTEKJISHHOH TpyOKe, emKocTbio |,5—2,5 cm’. OOpa3s0BaHHe KOMIIeKCa MO- 
sHHBI C MapacsbHHOM HW Wepe3HHOM HayHHaercA TOMbKO IPH TeMilepaTypax BBIINe 
Mepatypbl MwaBleHua Napaduna (uepesuHa). PeakunaA Me2Ky MOYeBHHOH H 
)e3HHOM HJeT OUCH MeJJIEHHO — HeCKOIbKO yacoB. HanOouee Osaronpuat- 
M YCJIOBHeM OOpa30BaHHA KOMIWICKCa ABJIAeTCH MejIEHHOe OXJIaKeHHe 
‘TaBJIGHHOH CMeCH MOYeBHHBI C WepesHHOM. 

CrekisHHy!0 TpyOKy C KOMIVICKCOM 3aKpellaH Ha Bpalllaiollelica paMke 
O3J[YIIHOM TepMOCTaTe CO CMOTPOBbIMH OKHaMH (°*). IIpH MeyJIeHHOM TOj](beme 
MepaTypbl B TepMOCTaTe BH3YaJIbHO OMpefesiH TemlepaTypy MNOHOrO 
(e3HOBeHHA KOMIWJICKCa: 


OpraHuyeckHi KOMIOHeHT Temnepatypa, °C 
Ilapadun 124,5 
UlepesHH cypaxaHckoro MecTopox eHHA 134,0 

» mectopoxenua LLop-Cy 135 ,0 

« OOpuCcaBCKOrO MeCTOPOXK eHHA 137,90 

» cuntetuyeckuli Ne 1 140,0 

» » Ne 2 140,90 

» » Ne 3 144 ,0 


KomnaeKcbI MOUeBHHbI C Wepe3HHaMH pa3sJIHYHbIX MapOK YCTOHUYHBbI BBIILe 

Mepatypbl mWaBleHud MoueBHHbI. KommsaeKc MOWeBHHbI C CHHTeTHYCCKHM 
fo} 

yesHHom Ne 3 cymecrsyer yo Temnepatyppl 141,0°. 


MAH, tr. 118, No4 817 


Jia mpoBepKu yCTOHSHBOCTH PaBHOBeCHs Mexy KOMIMVI€EKCOM H pactil 
JIGHHOM MOYeBHHOM 3alasdHHy!0 TpyOKy Cc KOMIMJIEKCOM MOUYeBHHbI C CHHTe 
ckuM uepesHom Ne 3 BpalliaiH B BOSYIIHOM TepMOCcTaTe B TedeHHe HeCaT 

Seles cop mpu 136°. Kommsekc He pa 

a waicH, HW B paciwaBe MOUCBHEIR 
al ip | lepesHHa MlaBasl XapakTepHbIA 
TEA Wan s OK Kommuiekca. B KoHTposbHO 
3anatHHOH TpyOKe, cojep2KaBil 
TOJIbKO MOUYeBHHY, Obl COBepILE 
UpospayuHbl TwlaB MOYeBHHBI. 
YcTOHYHBOCTh KOMIIJIeKCa 
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WIaBJIGHHA MOUeBHHbI MOMKHO JC 
3aTb HW J\pyrHM MeTOJOM: H3y4i 
PaBHOBecHe MeXjly KOMIIJIEKCO | 

7 .% 7 3 moteco, PAX MOWBHHBI TepMuyecKad ye 

Movebana YHBOCTb KOMIIJI€KCa 3aBHCHT OT Kf 

I[CHTpallHH MOYeBHHBI B pacrnope | 

I 


MOUCBHHOH B ee HEHACHIMeHHBIX ff 
TBOpax. 

Puc. 1. Tepmuyeckast yCTOHYHBOCTb KOMIJICKCOB QuesyyHo, TO KpHBad Temmepari 

HOH YCTOHYHBOCTH KOMMUIeKCa Hai 


MOYeBHHBI C WeTAaHOM, NapaHHOM H WepesHHOM 
B pacTBOpax %*KHKorO aMMuaKa: J — pacTBO- 
PHMOCTb MOUeBHHbI B XHZKOM amMHake, 2— HaeTCH IPH TeMiiepatype HH«Ke 


KOMIJI€KC MOUCBHHbI C WeTaHOM, 3 — KOMMJIeKC nepaTypbl W1aBseHvA MOUCBHHb 
MOUeBHHbI C MapaduHoM, 4 — KOMMIeKc Moue- 3akaHuMBaeTca pH Temmepaty 
BHHbI Cc Wepe3HHOM pa 

BbILMe KOTOPOH KOMIMWI€KC CylecT: 

BaTb He MOXKET, yKe He3aBHCHMO 
KOHICHTpallHH MOYBHHbI B pactBope. Ilostomy quia cyKeHHA O TOM, yCTOHYY 
JIM KOMIVWI€KC BbILUe TEMNepaTypbl WaBJIeHHA MOUeBHHbI, HY2KHO mpocsey 
XO], TeMliepaTypHOH KpHBoH. Boya, Kak pacTBOpHTedb MOYeBHHBI, He NOMy 


TemilepaTypax BbIlue TeMlepaT) 
VspecTHo, 4TO B BOJHBIX pact 
at 


il 


\ 


CKOPOCTbIO HleT peakUHaA OOpasoBaHHaA aMMHaKa UM JBYOKMCH yrsepora ( 
B kauecTBe pacTBOpHTesA Obl BbIOPAH ®KUAKHM AaMMHAK. ) 
ABTOPbIl H3MepHJIM PaCTBOPHMOCTb MOYeBHHbI B XKHAKOM aMMHMaKe CHHTEP| 
yecKHM MeToyjoM Auekceesa (*°) H HOnyuMAM XOpoLlee CoBMayeHue Cc HTEpaTy 
HbIMH JAHHBIMH ("4) (puc. 1). KpuBaa pacrBopHMOcTH MOUeBHHBI B 2KHKOM aMMy| 
Ke pH 46° — Temnepatype m1aBsleHud coequHenusn CO(NH,).:NH, — um 
TlepevIoM. 
Kak B onbiTax 6e3 pacTBOpHTei#, KOMIJIeEKC CHHTeS3HpOBaJIH B 3ananHHl 
TOJICTOCTEHHOH CTEKMAHHOH TpyOKe, Bpalljanu TpyOkKy B TepMocTaTe HM pH Mél 
JIGHHOM TlObeMe TeMMepaTypbl BU3yaIbHO ONpeemAH TemilepaTypy MomHOF 
HC4YeSHOBeHHA KOMMVeKca (puc. 1). 
Kpupas TemlepaTypHOH ycTOuYMBOCTH KOMIIeKCa MOUeBHHBI C napadund) 
sakaHuMBaetcA pu 124,5°, Ho TemnepaTypHad KpHBad KOMIVIeKca MOUWeBH 
C Hepe3HHOM ABHO IPOXOJHT BbILUe TeMMepaTypbl IaBJIeHHA MOUBHHBI HW Hanpal 
JAeTCA K PaHee ONpeemeHHOK Temnepatype 141,0° (cm. Bpmue). 
J{ix MpoBepKH MpaBHbHOCTH MpHMeHeHHO! MeTOAUKH aBTOpbI uccuel 
Bald TepMHYeCKYIO YCTOHYMBOCTh KOMIIeKCa MOY@BHHbI C WeTaHOM B BOJHB 
pacTBopax MOYeBHHbI (puc. 2) H NOMyUNIM Xopomiee coBMayeHne C WHTepaTy} 
HbIMM JlaHHbIMH (’). Kpupas TemnepatypHoi ycroiiunpocTu KOMIWIeKca mepec) 
KaeT KPHBY!0 PaCTBOPHMOCTH MOYEBHHEI B Boe IpH 96° (puc. 2). 
IIpw uccneqopanHH ‘TepMuYeCKOH ycToluMBOCTH KOMIWIeKCa MOUYeBHHBI. 
€TAHOM B AMMHAYHBIX PaCTBOPaX MOYEBUBHI MbI OOHAPy2KWJIH, UTO KPHBe 
PaCTBOPHMOCTH MOYEBHHbI B AKU[KOM aMMHaKe TepeceKaeTCA C KPHBOli TepMHY 
CKOH YCTOHYMBOCTH KOMIWIEKCa IPH HeCKOJbKO Oovlee BbICOKOL TeMnepaTy 
HMeHHO 99° (cm. puc. 1). Sto pacxoxeHHe MOXKHO OOSACHHTS YaCTHUHEIM pa 
JOKECHHEM MOYEBHHE! B BOAHBIX PacTBOpaX MPH WHTeMbHBIX ONbITAX (HECKO, 
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acTBope Oba HECKOJIbKO MeHbIe 3aaHHoil. 

MBA TEPMHYCCKOM YCTOHYMBOCTH KOMIIeKCa MOUeBHHBI C lgTaHoM nepe- 
f o6e BeTBH KPHBOH PacTBOpUMOCTH MOUeBHHbI B XKHAKOM aMMUaKe (cm, 
l), H KoMIIeKc ycToiuHB 

M TemmepatypHoro uH- “ce % 

ma. ne 
IH poOBeseHHH  OMbITOB 
3MepeHHIO §=TepMHYeCKOli 
YHBOCTH KOMIWI€KCOB ObI- 


COB), H3-3a KOTOpOrO jJ\eliCTBHTebHad KOHUeHTPalud »MOUeBHHBI B BOJ- 


Ss 


{@laHbl HeKOTOpbie Kaye- — g 
Hble HaOMONeHHA Ha yc- § 
(MH OOpa3s0BaHHA KOMII- 850 


Bu 

IM B OMbITaX C HeHACHI- 

IMH pacTBOpaMH MO4e- re 
B XKHJ[KOM aMMHake JlO- 50 75 100 125 150 °C 


ee ety Poy apa KO Puc. 2. anteaneet YCTOHYHBOCTb KOMIIJIeKCa MQ- 
MOMHOCTbIO PaspyllaeT- — yepyHbl c WeTaHOM B BOJHBIX pactpopax: [ — pac- 
ANJIEKC MOYEBHHbI C WeTa- TBopuMocTb MoOveBHHbI B Bose, 2 — TepmuyecKan 
JapauHoM, lWepe3sHHom), YCTOHYHBOCTh KOMIVIeKca 
1M TOHW2KeHHH Temmepa- 
Ha S5—10° kommuekc CHOBa He OOpa3yeTcnH JaxKe IPH MHOrOyacOBOM Bpa- 
i TpyOKH B Tepmoctate. J] oOOpas0BaHiaA KOMMIeKCa HeEOOXOAUMO Oxsax- 
Ha 15—25°, a B HeEKOTOPbIX ombITaxX H Ha 40—45°. Ecan mpu noybeme 
DaTYPbI PasPYIIHTb KOMIWICKC He MOJHOCTbIO, HO OCTaBHTb HeOObLTy10, 
\BKY», TO IPH NOHHKeHHH TeMMepaTypbl KOJHYeCTBO KOMMVIeKCa He YBeJIH- 
TCA IPH BpallleHHH TPyOKH B TepMOCcTaTe B TeyveHHe HECKOJIbKHX YacoB. Ecru 
HTb KOMIWI€KC IPH TeMMepaType, MpH KOTOpOH TepeceKalo1cA KpHBbIe 
\PHMOCTH H YCTOMUHBOCTH, TO MpH NOHMKeHHH TemMepatypbi Ha 10—15° ne 
0 He OOpa3yeTcad KOMIIe€KC, HO H He BbillaaeT MOUeBHHA H3 ee Mepecbi-; 
Wo pactsopa. B KOHTpOJbHOH %xe 3anadHHOH TpyOKe 6e3 WeTaHa (Napa- 
‘Wepe3HHa) KpHCTasIH3alluA MOYeBHHbI HAYHHAaaCch IPH NepeoxsaxKeHun 
ypa Ha 1—1,5°. 
MUHHY B 3ajlepoKKe KPHCTaJNH3alHH KOMIMIeKCa MOXKHO BHeTb B MaJOn, 
THOCTH OOpasoBaHHA 3apOfblila KOMMIeKCa, eCJIH IIpHHn»Tb BO BHHMaHHe, 
{allpHMep, B KOMIWI€KCe MOUEBHHbI C WeTAHOM Ha OJHY MOJIeKyJIy WeTana 
WIATCA J[BeHaaTb MOIeKYJI MO¥eBHHBI (*). Saqep2KKy 2%Ke B KPHCTAaJIHsAa-. 
OUeBHHbI B IPHCyTCTBHH WeTaHa (Napatbuna, WepesHHa) MO2%KHO OObACHHTb 
Sune MosieKyI WeTaHa (MapatuHa, wWepe3sHHa) Ha MOBepXHOCTH 3apo- 
‘MOYeBHHbI, UTO HW MpeNATCTByeT JaslbHeHWemy pocTy 3apofpilla. 
KMM OOpa30M, Ha IIpHMepe KOMIIJIEKCOB MOYeBHHbI C Wepe3HHOM NOKa3a- 
© TemiepaTypa MiaBsleHHA MO¥eBHHEI (132,7°) He ABsIAeTCA TeM TIpefeiom, 
KOTOPOrO He MOXeT CylleCTBOBaTb KOMIIeKC. Kommsiekc MOWeBHHBI C CHH- 
*CKHM Iepe3HHOM yCTOHUHB JO 141,0°. 


TocyapcTBeHHbIt Hay4HO-HCCJeMOBaTeIbCKHIt Tloctrynuno 
IPOCKTHBIM] HHCTHTYT A30THOH MPOMbILIIeHHOCTH 28 XI 1956 
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P. A. JIEBHHA, H. TI. WYDIEPHHA u M. 10. JIYPbE 


8-JIAKTOHbI. MPEBPAWWEHHE AHBPOMH]OB HENPEEJIBH 
8-JIAKTOHOB B BPOM3AMELM[EHHDIE 6-KETOHOKUHCJIOT BI 
MW UX IPHPHI 


(I]pedcmaeneno axademuxom A. H. Hecmesnoeoim 3 XII 1956) 


B Hatem mpefbiqyuiem coobulenun (1) BnepBble Oblia ONMCaHa peaks N 
HOpomuyOM HelpesenbHoro §-sakTOHa—5,6-,HOpoM-5,6-quMeTHJITeTparH 
mupoHoM (I) 1 Bogol; Obiio NoKasaHO, YTO peaKIMA SakJNOUaeTCA B Ip 
HeHHH BOJbI C pa3MbIKaHHEM JIAKTOHHOFO WHKJa W OTIULeNJIeEHHH OMHOK MOI 
6pomuctoro BoOsoposa H MpHBosUT K OOpas0BaHHIo y-OpoM-y-alleTHIBa 
HOBO KHCMOTbI (C KOJIMYeCCTBEHHbIM BbIXOJOM): 


Br 


ty 
CH. CH: 
| | = tHe. cH,COC—CH,CH,COOH 
£07 ~ Chy\.co" Her 
7 O 


fe) CH, 
() 


CrpoeHve MouyYeHHOH TaKHM IlyTeM OpOMKeTOHOKHCJIOTHI ObIIO TOK: 
BCTPe4HbIM CHHTe30M ee—OpOMHpOBaHHeM y-alleTHIBaslepHaHOBOH KUCJOT: 
OKCaHAMOpOMH JOM. 

B HactToslieH paOoTe Oblli0 MOKasaHO, 4YTO peakIHA MeK]y WHOpOMH 
HeMpPee@IbHbIX O-JIAKTOHOB HW BOOM MOKET CYKUTb OOMIMM MpenapaTu 
cnoco6oM MoOuyueHHA y- WH ¢-OpOM3aMelIleHHBIX 5-KeTOHOKHCJIOT; pea 
mpoTekaeT Ha xouloqy, 3aKaHUMBaeTca B TeueHve 0,5—1 vaca H IPHBOANT K 
YeHHIO OPOMKETOHOKHUCJIOT C BbICOKUMH BbIxojamu (70—100%, cuuTas Ha 4 
HbIM Hempefsesbubii S-sakTOH). 

TakuM MyTeM 43 COOTBETCTBYIOWMX AHOpommaKToHoB (II) —(V) Oxia 
JYWeHbI He OMMCaHHble B JIMTepaType 4-OpomrekcaHOH-5-oBaa KucmOTA ((VI} 
xo 70,0% ); 6-6pom-4,4-quMeTusmreKcaHoH-5-oBasa KucmoTa((VIT) 87,2%); 6-4 
4,4,6-TpumeTuuirentTaHou-5-oBaa KucmoTa ((VIII) (Bprxog KOJIMY€CTBEHHB} 
2-6pom-2- [8-Kap6oKcnaTus]-ukKNOMeHTaHoH ((IX) 78%): 


Ves WAS Br 
| 
| | pia +0 CHsCOCHCH,CH,COOH 
O Br O (VI) 
(II) 
CHs CHg CH 
CH; — 2 _ GH! ea a 
2 H | 
ww GO 
fe) | Bro CH, 
Br (VII) 
(I11) 
CHs CH; 
cH;—/ 5 Chk ~ CH, CH, 
Bro [eee ats 
aS | = Es —+ CH,— CCOC— CH.GHal 
C= CO Gra MEO foie 
~ Der 
Br CHsg 
CH; o) CHs/ Bre (VIII) 


(IV) 


(V) (IX) 


poxounKan MCCeMOBaHve peakKUMOHHOH CNOCcOGHOCTH AHOpOMMaKTOHOB, Mbi 
ble H3YUHIH peakIWHIO HX C STHJIOBbIM CHHPTOM; MOKa3aHO, YTO H B 3TOM 
l€ MPpOHCXOAUT MpHNcoeMHeHHe CHUPTa C PasMbIKaHHeM MaAKTOHHOTO UHMKIa 
enieHHe OAHOM MOJIeKyJbI OpomucToro BoJOposa Cc OOpasoBaHHeM STHOBBIX 
)B Y- HJM ¢-OpOM3aMellleHHbIx 5-KeTOHOKHCIoT* (XK—XIV). Peaxuna npo- 
T C CHJIbHBIM CaMOpasorpeBaHHeM H 3aKaHUMBaeTCA B TeYeHHeE Momyuaca; 
IbI SPHPOB OPOMKeTOHOKHCIOT cocTaBsAioT 40—80% , cuHTad Ha UCXOHbIiE 
JI@JIbHbI S-JIaKTOH. 

‘OH peakUNeli — B3anMOjeHCTBHeM uOpommaKTonop (I— V) c 93THI0- 
CHHPTOM — ObIJIM MOJyYeHbI HEOMMCaHHble B JUTepaType STHJIOBbIe SPUPb 
- XIV) ykasaHHbIX BbIIWe OpOMKeTOHOKHCIOT (3THIOBbI sdup XIV 
leperOHKe OTIUelIAeT OPOMHCTHIH BOAOPOAH NpeBpallaetca B scup Hempe- 
[OH KETOHOKHCIOTHI XV): 


Br 
+C,H,OH 
(1) Lal SE aie; eee 
CHs 
(X) 
| 
Br 
(XJ) 
CHs 
| 
| 
CHgs 
(XII) 
Br CH. 
aioe 
(IV) ——- CH3—CCOCCH,CH,COOC2H; 
ae 
CH3 CHg 
(XIII) 
Br 
(V) jas PS ‘padi — CH,.CH,COOC2Hs; af 
co 
pe (XIV) 
€ BO3MO2%HOH IIpHMeCbIO 
rs fie ae ase ni Cher COOGH, 
| Jeo | 
av GO é 


\ 


Tlonezenue QHOpoM-8-1aKTOHOB B peaKI[HH CO CIHPTOM HaNOMHHAeT B H3BECTHOH CTENCHR 
HHe J\HOPOMHJOB CJIOXKHIX BHHHJIOBbIX 9PUPOB; TaK, HalipHMep, EOP OMG ES 9HOJIALeTATOB. 
B HPH peakIHH CO ClHPTaMH OOpasyloT a.-OPOM3aMeIICHHbIe KeTOHBI (?): 


+CH,0H 
ChgCH =CCH, 72+ C,HpCHBr — Prd, sape” CutleCHBrCOCH, + CHsCOOCH, 
OCOCH; O#COCHs 


82h 


CrpoeHve MouyueHHbIxX QPHPOB OblJIO JOKASAHO BCTPCYHbIM CHHTESON 
Horo U3 HUX: ewCTBUeM qMoKcaHAMOpomuya Ha STHNOBLIM Sup y-ariie 


MacCJIAHOM KUCAOTHI Obit NOmyuen sup XI: 


CH,COCH.CH,CH;COOC,H; ms CH3;COCHCH;CH;COOC3H; 


| 
Br 


(XI) 


Takum o6pa30m, B3auMOjelicrBHe JHOPOMHAOB HeMpeAeJIbHBIX 9-s1aKi 
€ BONO H CHUpTaMH MOXET CJIY2KUTb HOBbIM IiperapaTHBHbIM CIOCOOOM MOury" 
+/- WIM ¢-OpOM3aMeIeHHBIX 0-KeETOHOKHCJIOT H HX SPUpoB. 


QIKCNeCPHMEHTAMbDHAA WeacG:T 


Tu6pomaaxtToun. Henpegenpupie 3-naktonpt (5,6-qumetum-3 
rugpo-«%-nmupou(!); 6-meTus-3,4-qHruyqpo-«-nMpou (3); 5,5-qHMeTuJI-6-13¢ 
mMugeH-3,4-qurnypo-«-nmupon (4); 5,5-qumetus-6-meTuseH-3,4-2Mruqpo 
pox (4) u 5,6-uKsoneHTaHo-3,4-qurngqpo-%-nMpoH (°)) OpomupoBamu B 3 
pacTBope 3KBUMOJEKYAPHEIM KoMYeCTBOM Opoma upH —10,—15°. I 
UchapeHHa stupa B BAKYYME B TOKe CYXOro BOSAYXa ObLIM NOYYeHbI [HOPOM) 
KOTOpbIe BBOJMJIHCb B peakIHI0 C BOLO WIM STHJIOBbIM CIIMPTOM HeTocpefcy 
HO Mocwe UcMapeHuA acupa, Tak Kak Ip CTOAHHH OHH JlerKO OTINeMAIOTH 
MHCTHIM BOROpoR (8). 

y-uu e-6pom-d-KeTOHOKUCAOT HI. AuOpommaxtoup (11)*4 
oOpadaTbIBasIH BOJOM pH CHJIbHOM MepeMelIMBaHHH HM OXJaxKeHHH JE 
Peakuua 3aKaHuMBalacb B TeyeHve 0,o—I1 uaca. OOpas0BaBlIHecA KPHCTa4 
yecKHe OPOMKETOHOKHCJIOTEI OTPHJIbTPOBbIBAIH WH pacTBOpAJIM B Supe; 
BbICYIUMBaHHA SPUPHbIX paCTBOPOB HM HCIapeHua 9=Ppupa B BakyyMe, OpomKe?! 
KHCJIOTbI MePpeKPHCTAaIM30BbIBaIH H3 NeTpotetHoro adupa umu 6en% 
Temnmepatypbl WlaBJleHHA, BbIXOJbI HW AHAH3bI MO YYeHHbIX OPOMKeTOHOK 
TIpHBeyeHb! B Tabs. |. 


ai 


Ta6aumda 


Haiizeno, % 
Coe AHHeHHE Telli ee poe 

he Cc H 

4-6poMreKCaHOH-0-OBaH KHCJIOTA 39—41 70 | 34,66] 4,56 

ie ie sae es MacJIAHasA|(6e3 NeTpom. siupa) 34,62} 4,49 
K-Ta 

6-6pom-4 ,4-1uMeTHTeKCaHOH-o- 70 ,0—76 Sie) (405 745,45 

opaad KucnoTa (VII) (u3 6eH3HHa) 40,70) 5,50 

6-6pom-4,4,6-TpumeTHurenTaHoH- 48 KouHY.| 45,32] 6,35 

5-oBad KHCOTAa (VIII) (u3 OeHeHHa) 45,40 | 6,50 

2-6pom-2-(3-Kap6oKCHSTHII)-HK- do—06 78 |40,74| 4,95 

someHTanou (1X) (u3 cmMecu adup.— 40,88} 4,96 

neTpom, sup) 


ITHNOBHe OPUPHL Y- HU cOpom-d- KeTOHOKUCA 
K quOpomugam (I)—(V) npHOapnaim Ha xonowy npu nepememmmBanun met 
CeMUKpaTHbIii H3ObITOK aOCOJIOTHOFO STHIOBOrO CHupTa; pH 3TOM uOpomi 
MOJHOCTbIO PaCTBOPAIOTCA B CHMPTe C CHJIbHbIM CaMopasorpeBaHHem. Ye 
30—40 MHH. peakUMOHHY!0 CMeCb BBIIMBaIH B XONOJHYIO BOY HW 9KcTparHy 
BaJIH BOMHO-CHMPTOBbIM pacTBOp sdupom. KoncraHTsl, BLIXO,bl H aHaJH3bl 


JlyweHHbIx supos (X)—(XII) noce neperonKu ux B BakyyMe,. npuBefe 
B TaOn. 2 


* i 
O6paoorky AuOpomiakTOHOB (II). H (V) Bonoli cneqyer MpoBOLUTb IIpH OYeHb SHeprHd 
NepeMeluMBaHHH H OXsaxKeHHH 1O —30°, uHaye He yaeTcA BbIeIHTS 6pOMKeTOHOKHCAOTH § 
u (IX) B kpucTanamuecKom Buse 43-38 UX JaTbHeHMNX mpeBpanjeHui. 
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Mperonxa B BakyyMe OpomsamelleHHoro apupa XIV, nonyuennoro u3 
OMNaKTOHAa V, compoBoxyaetca oTiterteHHem Opomuctoro BOopoya u 
BOJHT K NOJIYYeHHIO STHJIOBOTO 9tpupa HenpeembuHon 5-KeTOHO6KUCHOTHE XV. 


Eaonwuma 2 


M se 
MRD ©" | Hatigeno, % | Briaucneno, % 
The eae 20 20 C 
Coenunenue nh d; ° 
. = @ 4 * 
} Haliy.| Bolu. é Cc H Cc H 
a 


TOBLI sspup 4-6pom-| 134—135 {4 ,4700\1 3090/53 51/53, 37) 65 | 43,24 


6,27} 43,04] 6,02 

MeTHJIFeKCaHOoH-0- (12. mm) 43,34) 6,4 
Bt) 
BY 


oH KucuOTHI (X) 


TOBbIH Scup 4-Opom-| 124—126 |1 , 4640/1 ,3352/49 00/49 , 46] 72 | 40,62) 5,74 | 40,53] 5,52 
KCaHOH-9-OBOH (10 wm) 40,90] 5,78 

(cnoTpt (XI) | 

mopblii spup 6- | 162—163 |1 ,4749|4 , 2860/58 03/57 , 81] 80 | 45,64 | 6,35] 45,30] 6,46 
e-4, -4,4- ~HMeTHAI- (140-12 mm) 45,70} 6,54 
KCaHOH-0-OBOli 

icoTH! (XIT) 

NOBLIH aup 6- 145—147 |4 ,4742)4 , 2342/66 , 80/67 ,04| 84| 49,43] 7,16| 49,43] 7,55 
om-4,4,6-Tpumetuas-|(8—10 mm) 4928) TA3 


NT AHOH-)-OROLi 
acoTH! (XIII) 
-KapOOKCH3THJ)- 149—150 |4 ,4780}4 ,0760/47 , 92/47 ,37| 40 | 65,49} 7,94) 65,89] 7,74 
AKONeHTeH-2-oH |(10—12 mm) 65 ,82| 7,95 

ey)* 


* EMp 0,55. 


BcTpeuwHbhii CHHTeE€3 STHAOBOLTO BhHupa4-Opomrek- 
HOHS-oBOH KucaAOTH (XI). K 7 r (0,044 mona) stTun0Boro adpupa 
WeTHIMaCIAHOH KMCIOTH (°) IpHOaBHIH Mp oxmaxKeHHH BOOK HeOOJb- 
MH nopiuamu 12 r (0,048 mona) juoKcaHyuOpomuya Mu OcTaBHH Ha 0,5 4a- 
Tlocne oTroHKM HOKCaHa H MeperOHKH OCTaTKa B BaKYyyMe ObIIO BbIeeHO 
(Bpixog 50%) supa XI, 7. kum. 123—124° np 10 mm, n?° 1,4650, a? 1 ,3360. 


MockosckHH rocyapcTBeHHblli yHHBepCHTeT Hocrynuso 
um. M.-B. Jlomonocosa sm, @ ln ho )ol6) 
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B. B. MOHCEEB, E. A. MATEPOBA u A. A. BEJIFOCTHH 


NOJIYYEHME UW MCCJIEROBAHHE HEKOTOPbIX CBOHCTB 
PYBUJMEBbIX WH WE3SHEBbIX CTEKOUJI 


(ITpedcmaeanexo axademuxom A. H. Tepenunoim 26 XI 1956) 


Visyyenve CJIOXKHBIX CHJIMKATHbIX CTeKOJI, B KOTOPBIX CJHHCTBEHHBIM Mel 
HbIM KOMIIOHCHTOM ABJIAeTCA pyOHAMH WH WesHi, NpeycTaBlseT OombUON 
Tepec, TaK KaK 93TO NOSBOUAeT PaClUHPHTb Hall NpefCcTaBJIeHHA O BMAHIE 
MIpuposbl WleO4HOrO HOHAa Ha CBOMCTBaCTeKa, H B YaCTHOCTH — Ooslee NO. 
H3yYYHTb Mpoleccbl, MPOWCXOAAWIMe IPH B3aHMOJeHCTBUHM CTeKJIa C pacTBOpG 
Kak M3BeCTHO, 3TO B3aHMOJeHCTBHE NPHBOAUT K BOSHHKHOBeHHIO pa3sHOCTH 
TCHIHaIOB Ha rpaHHue CTeKJIO — pacTBOp, KOTOPpanA ABJIAeCTCA pe3yJIbTAaT 
oOMeHa HOHOB M@xKy cTeKIOM H pacTBopom. IlosTomy ucceqoBaHHe CTeKC 
coylepxKalluxX HOHbI pyOHANA MH We3sHA, HMeeT OoMbUIOe 3HaYeHHe AIA Teop 
CTCKIAHHOTO 3IeCKTPOfa, PaCWIHMpAA BO3MOXKHOCTH TOJyYeHHA CTeKJIAHHE 
QJIEKTpOJOB, OOpaTHMbIX NO OTHOUICHHIO K LIeJIOUHbIM HOHAaM. 

Oyuako nouyyenHe pyOuqueBbIX H WeSHeBbIX CTEKOJI BCTpeyaeT 3HaUHTell 
Hble MeTOAMYeCKHe TPYAHOCTH, CBA3aHHbIe, Mpexkye Bcero, C TYrOMJaBKOCTH 
TakHx cucTem. Ilostomy o pyOuqueBbix cTeKIaxX B JMTepaType HMerOTCA JMI 
OTJCJIbHbIe CBEJICHHA, a We8HeBbIe CTeKJIa, MO-BH]MMOMY, BOOOIIe He ONMCaHEl 
Tax, Yoteptou u Tepuep (‘) nosyunnu pyOugqueBoe cTek0 coctaBa 75% SiO! 
10% CaO, 15% Rb2O*, KoTopoe Bapusocb mp Temmepatype 1600°; ananornyuH 
maxTa, cojlepXalllat OKHCb We3HA BM€CTO OKHCH PpyOHHA, Wake He naBHsadl 
lip Temnepatype 1650°. Ilepneii (2) npitanca cBapuTb cTeKJa C OObIUIMM Coxe 
*KaHHeM PyOMMA WH We3HA CHeMMAbHO JIA HSYYCHHA UX BICKTPOMHbIX CBOHCT 
OWHaKO, 9TO eMy He y/lasocb. 

CneqyeT OTMeTHTb, YTO B SJIEKTPOMHBIX CTeKaX C BOZOposHOH cynKwuel 
HHOra IpHMeHsAIOTCA HeOONbIUMe YOOABKH pyOugzuA H LesHA (2—3%), KOTOPBE 
MIPCNATCTBY!OT BXOMKJCHHIO HOHOB HaTpHA B CTeKJIO’H TEM CaMbIM YMeHbILalds 
IeOUHY!0 OWMOKY CTeKJIAHHOrO 9eKTpOa (7). 

Kpauek (°) pH H3yYeHHH MOO%KeHHA JHKBUAYCa KpucTanOanuTa Tak 
Moslyyal CTeKa C HeOOJIbIUMM cCOjlepxKaHHeM OKUCceH pyOuqusa u uesusa (3,50 + 
2,59% Rb2O, 2,34—3,35% Cs20). 

Tak Kak nojyyenne pyOuHeBbIX H WeSHeBbIX CTeKOJI ObluIO NpeqNpHHAT 
HaMH B CBA3H C H3yYeHHeEM CBOHCTB CTEKJIAHHOFO 9IeKTPOfa, TO, Npexye Bcero 
Obila CyeaHa NOMbITKAa CHHTe3HPOBaTb CTeKIO cocTaBa: 71% SiOe, 11% B2Os 
3% Al,O,, 15% Rb2O, ananorvunoe HaTpneBoMy H KasMeBOMY cTeKsIaM, KOTOPBIé 
MPOABIAIOT COOTBETCTBYIOUMe MeTAaJWIMYeCKHe SICKTPOAHbIe (yHKUMH. Oneal 
STO CTEKIO OKa3aNOCb OUCHb TYTOMAaBKMM—IUMXTA He MaBUsach [axke Ip TEM 
nepatype 1500°. JIna nonwKeHuA TeMMepaTypbI WwWaBeHHA UM BASKOCTH CTeKUJE 
OKHCb aJIIOMHHHA HW YaCTb KpeMHe3eMa 3aMeHAJIMCb OOpHbIM anruypHyzom. Jas 
NOBbIMeHHA XMMMYECKOH YyCTOHUYMBOCTH cTeKIa WOOaBIANOCh He6oMbIUIOCe KO- 
JMmuectTBo (5%) OKHCH KabunA. Brio cBapeno 4Ba pyOuqueBbIx cTeKyla, cojlep- 
*Kallux ZO— 30% BOs (cTrexma NoNe 5 1 6 B taba. 1). Ho aru crekna oKasamHch 
elle OUCH BASKMMH. JIA NOHWKEHHA BASKOCTH YaCTh OKHCH KaNbILMA Opiwla 


* 
Slecb H lambure COCTaBbl BCeX CTeKOJ IIPHBOAATCA B MOJ€KYJIAPHbIX TIPOMWeCHTAaX. 
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HEHa OKHCbIO MarHHs. B pesybTaTe Oblmn CHHTesHpoBaHbl pyOuyHeBbie 
SHEBHIe CTeKIa AByX cocTaBoB: 60% SiOz, 20% B2Os, 15% R2O, 2% MgO, 
CaO u 50% SiOz, 30% BOs, 15%R20,2% MgO, 3% CaO, rye R2O= 
Ju Cs2O (cTeksa NeNe 8, 9, 10, 11). 


‘alo wert 
CoctTaBbl CHHTe3HpoBaHHbIx cTrekon™ 
Mon. % » Bec. % 

, | SiOz} B20,)Na2O0|K20} RbzO | Cs20] MgO} CaO] SiO, | B20, | Na,O| K,O Rb2O | Csz0 | MgO} CaO 
60 | 2 15 2 3 58,35 | 22,55 | 15,06 1,31 | 2,72 
50 30 15 2 3 47,89 | 33,31 | 14,83 1,28} 2,68 
GO 20 15 2 3 54,13 | 20,92 24,24 1,21 | 2,53 
50 30 15 2 5 44,47 | 30,93 20,92 1,19 | 2,49 
60 | 20 15 5 44,59 | 17,23 34,70 2,47 
50 | 30 45 oy) 36,72 | 25,55 34,29 3,43 
65 15 15 2 3 48,79 | 13,05 35,05 4,01) 2,40 
60 20 15 2 3 44,77 | 17,30 34,84 1,00} 2,09 
50 30 45 2 3 36,87 | 25,65 34,43 0,99 | 2,07 
60 |} 20 15 | 2 3 38,05 | 14,74 44,60 | 0,85} 1,78 
50 30 15 2 3 31,39 | 21,84 44,17 | 0,84} 1,76 
40 40 15 2 3 24,86 | 28,82 43,84 | 0,83 | 1,74 


CocTaBbl IpHBOAATCA 10 JaHHbIM CHHTe3a. 


JIEAYeET YKa3aTb Ha BO3MOXKHOCTS MOJYYeHHA CTEKOJ MPOMeEXYTOUHO!O CoO- 
a,— HallpHMep cojepkaulHx 25% BeOs. Bpima cyqemanHa Tak>Ke NOMbITKa 
eHHA PyOHAHeBOrO CTeKJIa C MeHbIUHM COjepxKaHvem OopHoro anrugpuya 
) H WesHeBoro — c 6OmbwHM (Ne 12). OgHako 3TH CTeKJIa JIerKO KpHcTasuu- 
much. Jia cpaBHeHHA OblvIH CBapeHbI HaTPHeBbIe H KaJIHeBble CTeKIa TaKO- 
e coctaBa (NoNe 1, 2, 3, 4). Takum 06pa30M CHHTe3HPOBaHHble CTeKJIa COCTAaB- 
rT ABe cepHu, cofep2xaHe 20(Icepua)u 30% (11 cepua) 6opHoro aHruypHya. 
[i MpHroTOBJIeHHA WHXTbI NPHMeHAIHCb KapOoOHaTbI MeTasIOB, OopHas 
OTa H ABYOKHCb KpeMHHA. Hatpnesble, KamveBble H pyOuAHeBbIe CTeKIa 
JIHCb B HEOOJIBINHX NIaTHHOBbIX THIIAX B CHJHTOBOM MeuH C YeTLIPbMA CTep- 
MH TIpH Temilepatype 1200—1450°, nesveBble cTeKJla BapHJIHCb B KOpyH- 
BbIX THIIAX B KPHITOMNOBON New mpH Temnepatype 1600°. Ilosmyuennpie 
IHEBbIe H Ile3HeBble CTeKIA OOMAalOT CHJIDHBIM JIyuelpesOMseHHeM («xpy- 
bHbIM OJIECKOM>). 
TeKJla OO€HX CepHl ObIIH NOABeprHyTbl MpesqBapHTesbHOMY HCCueqOBaHHIO. 
[Id CPaBHHTeJIbHOH XapakTepHCTHKH MOJYYeHHEIX CTeKOJ ObWIH MpoBeye- 
CHibITAHHA HX XMMHYECKOH YCTOUYHBOCTH MO OTHOMeCHHIO K Bose MO MeTOLY 
spayua (4), TpeGyroulemy HeOosbIorO KOMHUeCTBa CTeKJIa. OTOT MeTOR 
BaH Ha H3MepeHHH 3ZEKTPOMPOBOAHOCTH BOJbI Mocse B30aITHIBAHHA B Hei 
mika cTeksla. CreKJIO H3Me/IbYaslOCcb B araTOBOli cTymKe. OTOupasiacb (pak- 
mpoxoqsamjana vepes cutTo 200 Mell, 3aTeM MOpouioK ocBobox aca 
bINH MpPOMbIBaHHem scpupom. PesyJbTaTHI OMbITOB MpHBeeHb! B TAO. 2. 
CpaBHeHHA Gbivla OMpesqemeHa XHMHYeCKaA YCTOMUYMBOCTS 3 9JIEKTPOAHbIX 
I, MPOABJIAIOWUX B IWHpOKOM HHTepBasle pH metamM4eCKy!IO SeKTpPO- 
YHKUUHIO. 
HAYCHHA YJeIbHOM 2eKTPOMpOBOAHOCTH aloTcsH B TaOsMMIe C NONpaBKoH 
AUAIbHY!O SJICKTPOMPOBOHOCTD BOAbI H 3HayeHHA BerHUMHbI A, KoTOpax 
KTepu3yeT rmyOuHy paspyuienua cTeksa (°,°): 


Nites OE ane x — Xo 
0 Pp 718 
100 A ROH 


— TONULHHa paspylmenHoro cod, F — o6ujan NoBepxHocTb creKsa, d — 
JOCTb CTeKJIa, U — OObEM BOJbI, * — %) — YAeJIbHaA IJIEKTPOMNPOBOMHOCT 
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ielOUN, Nepemequel B pacTBop, Pp — UpoWeHTHoe cojep2xanve R,O, A—3 
BaJleHTHbI Bec ReO,° i,'$,, —SKBHBaJICHTHad 9IEKTPOMPOBOAHOCTS IeJOYH | 
6ecKOHeuHOM pasGaBenuu mp 18°. Ec mpeqmonoxkuTh, UTO v, Fud me 
YCCJICOBAHHBIX CTCKOJI COXP aHAIOT NOCTOAHHOe 3HayeHHe, TO Tora BeM4H 
OyleT MpOMOpIMOHaNbHa TOMMMMHe paspylleHHoro cox. [kA CTeKOJ, 
IWMXCA B OOJIbIIMX KOJMYeCTBAX, Oblia OMpeyeseHa XHMMUeCKaA YCTOHYAB 
oO yCKOpeHHoMy MeTogy, paspadoranHomy BcecoosHbiM HaydHo-Hccsey 
T@JIbCKUM HHCTHTYTOM cTeKsa (*). PesybTaTbI STHX OMBbITOB, BbIpAarKe 
B mr RO, Takxe mpHBeyeHb! B Tab. 2. 


Ta6muma 
Xumuyeckan ycTOH4MBOCTh cTeKon mpH 18° 
a Na,O K,O Rb,O 
ae sf oi? . | a 
Ba | 4 i t 
CoctTas cTeKOu, Ss 2 S Se = 
9 ag 5 = a & rs 
MOu. % & 3 ° 3! < . = © - 
=5 So ie) | S - | S 
o | = GI = © 
a5 x Z Ss x a x : 
ae & 4 Zz St Ses ene 
60% SiO, 
20% B10, 1 21,9 | 20,6 26,3/ 24) 9 | 885] 37.2 
oO R , 
oer 2 30,0 | 28,3 30,6| 28,4 ten) e036 
3%. CaO 
50% SiO, 
30% B:0, { 85,7 | 82,3 82,7} 78,0 59,0| 69,5 
% Oo 
2% MgO 2 | 430,0 | 125,0 429,5 | 122,0 408,0 | 120,0 
% CaO 
ie Bee { 16,8 | 16,2 17,1| 16,2 
41% BO : : : 2G. 
3% Ala0, 2 18,3 A764 oe bade! 49,2.) °°" 
15% RO 
hae { 97,1| 27,21 i 
% B oo > aly, 
5% rg, | 2 0,36" 1. 5067.) eB; porte 
20% RO 
"Oe Ba { 145,0| 86,5 
9% BO $ 0] 86, 
5% | 2 1,55" | 46770 | 40010) 7702 
25% RO 


* TlaHHble B3aTbI H3 paooTn M. M. Wynpua u JI. T. Aiio (8). 


CpaBHHBad BeHUHHbI, XapakTepH3yIOWHe XHMHYeCKY!O YCTOHYMBOCTH, 
HO OTMETHTb, YTO B CYYae CIEKOJ C OO/IbINMM COMep2xXaHHeM OOPHOrO aHrHApl 
HaTpHeBbIe WH KaJiMeBble CTeKJIa HMeIOT IIPHMepHO OJMHAKOBYIO yCTOHYHBOC 
B TO BpeMA Kak Y SJICKTPOAHbIX aJIOMOOOPOCHJINKAaTHBIX CTEKOJI YCTOHYHBO 
HaTPHEBbIX CTEKOJI BbIe, YeEM KamMeBbIX. Py6uqueBoe crekno I cepuu Me 
ctolkoe, I] — 6onee crolkoe, ueM HaTpHeBbie H KasMeBble cTeksia. Lle3uek 
cTeksia, oco6eHHO BO II cepuHu, 3HaYHTeIbHO Oomee cTOLKUe, UeM aHaNOrHul 
m0 cocTaBy cTeKJIa, Cofep2Kalllve Jpyrve WleouHbIe HOHbI. BosMoxKHO, YTO J 
JIMM€HHE YCTOHYMBOCTH WeSHeEBbIX CTeKOJI CBA3aHO C MepexoOM HeOObIUOFO | 
JMYCCTBA TIMHOSeMa B CTeKJIO M3 KOPyHAUSOBbIX Ture. IIpHmecb asIOMHl 
B 9THX CTeKIaX Oblia OOHAPyXeHa CNEKTPaJbHbIM aHaJIH3OM. 

J[1a XapaKTepUCTHKH SACKTPOAHEIX CBOMCTB NOWYYeHHBIX cTeKon OF 
MPOHSBeAeHbI Npe{BapHTebHbIe U3MepeHHA NOTeHIMaNOB B pacTBOpax XxJO 
cToro HaTpHA C SIeKTpoyoM u3 cTeKa No | nu Oplo u3sMepeHO conpoTuBAe 
9JIEKTPOJOB H3 KasHeBoro cTeKsa No 3, oKa3gaBieeca OUCHb OOJIBLUHM (10° M 
VUsmepenua noreniMasa OOHapyKUJIM ero ABHYIO 3aBHCHMOCTb OT KOHIeHTpal 
MOHOB HaTpHA, HO HaTpHeBad (PyHKWNA BHINOMHANACh THUIb Ha 80—90% 
TeopeTHuecKOH. 

Jl BbINCHeHHA XapakTepa B3auMoOselcTBHA HOJYYeCHHbIX CTeKOI Cc pac! 
paMu TipefcTaBJaeT TakxKe HHTepec HCCIeFOBAHHe NOPMOWeHUA STHMU CTeKI 
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THOHOB. Takoe usy4enue MOXET aT HeKOTOpLIe CBee O XapakTepe cBA3H 
IOUHIX HOHOB B cTeKsie. B cBA3H°C STHM MeTOJIOM MeueHBIX aTOMOB OpITAa 
yueHa COpOuuA HOHOB pyOuyqusa Ha cTrekstax II cepun (NeNe 2° 4 1 9) B 0,01 # 
cTBope RbCl. B kayecrBe payuoakTusuoro HHWKaTOpa TPpHMeHAJICA M30TON 
°° (T = 19,5 que). Pesynpratt onpitos, BbIPayKeHHble YHCJIOM ATOMOB py- 
AMS, NOPOWLCHHBIX 3a OMpPeeeHHbI MpOMe2KYTOK BPeMeCHH CTeKAHHOM M1a- 
WHKOM (TIOUlab paOoueli MoBepxHocTH paBHsayach MnpHOM3uTeIbHO 1,5 cm?), 
mBeyenbl Ha puc. |. Jaa 
aBHeHHA Ha TOM Ke rpa- 
(ke MOKa3aHa cop6ilHa py- 
WMA Ha KaslueBOM 93J1eK- 
OWHOM cTeksie (61%SiO2, 
0 B2O3, 5% Al2Os, 
% K20). 

Ilonyyenuple pesyabTaTpl 
CAT KAYUCCTBEHHbIM Xapak- 
Pp, Tak KaK OTHOCHTEJIb- 
‘A OWUMOKAa H3MepeHHsA MIpH 


# 


100 


N-10 fi amome!) 
8 


As 02 ef AS 


lOpaHHOl MeTOMKe u3ro- 0 

BJICHHA CTCKJIAHHbIX TWa- a 4 6 8 ae. 
yH- 

eeok oo 5%. Tl a , Puc. 1. Cop6uua HoHOB py6uqHA Ha pa3mHUHBIX. cTeK- 

[M3 HTCJIBHO Oba OSTOMY ax: / —natpnesoe, 2 — KanueBoe, 3 — py6umuesoe, 

aut MO3BOJIAIOT CY]HTb 4 — xKamuepoe 3leKTpoqHoe 

(ib 06 OOMIeM XapakTepe 

OIecca. 


Kak BugHo u3 puc. 1, moriolleHHe pyOuquA Ha HaTpHeEBOM H Ha KaJIHeBOM 
€KJ1aX IIPHOJH3HTeMbHO OHHAKOBO H HECKOJIbKO OosbUIe, YeEM Ha pyOuHeBoM 
ekyle, YTO, TO-BHAHMOMY, ABJIACTCA CJIEACTBHEM Ppa3JIHYHA NMOBePpXHOCTHDIX 
OHCTB MH BHYTpeHHeli CTpyKTyPbl STHX CTeKON. on 

Takum o6pasom, B pe3ysibTaTe MpOBefeHHON paooTb! HalieHbl COOTHOWMeHHA 
MIIOHEHTOB, OGecreunBalollve MOyYeHWe CTeKOJ C OOJIbILIMM cofepxKanHem 
HCJIOB PyOUAUA M We3sHA. TO yMaslOcb CfeaTb OarofqapA BBeEHHIO B COCTAaB 
ekjla 6ObIIOrO KONHYeCTBa GOPHOTO aH pHa B CMeCH OKHCJIOB MarHHsl 
iba. Ha ocHope 3TOrO MepBoro OMbITa MOryT ObITb HaMe¥eHI MYTH Tosy- 
HHA pyOuqveBbIX MH We3HeBbIX CTeKOJ, OOaqa‘OllHxX MeTaJMYeCKHMH 
CKTPOJHbIMH (PyHKUMAMH. 

eee eects BbIpakKaloT rryOokKyo OsarojapHocth upod. B. II. 
AKOJIBCKOMY 34 IOCTOAHHOe BHUMaHHe H HHTepec K padoTe, a Take akajleMHKy 
I BCCP M. A. Bes6opogosy u mpodp. A. MH. AsrycruHuky—s3a WeHHBIe 
BeTbI. 


- _Turner, J. Soc. Glass Techn., 18, 268,(1934). * G. Perley, 
al. ee Sy Saree 3F,Kracek, J. Am. Chem. Soc., 52, 1436 (1930). *F. Koh I- 
usch, Wied. Ann., 44, 577(1891). ®A.T.Camapunes, B.C. Moamuanos, 
(pH. onT.-mex. mpom., 9, Ne 8, 7(1939). © B.C. Moauanos, KIIX, 18, 934 bea 
’ E. [0.26 a, Bowerpupanue crexaa, 1938, crp. 85. 8M. M. lly abu, JI. T. Afro, 
at JIL Y, 10, Ne 8, 153 (1955); 
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Axanemux A. H. HECMEAHOB, P. X. ®PEMVJIMHA u B. H. KOCT 


PFOMOJIATHUECKAS H3OMEPH3AIH A 
1,1,1-TPHXJIOP-2-BPOMIIPONEHA 


Jlo HefaBHero BpeMeHH BOIpoc O BO3MOXKHOCTH NeperpyNNHPpOBKH CBO6O 
HBIX paWKaJIOB B PaCTBOPaX ABJAJICA COPHbIM (Cp., HallpHMep, (**)). Ku 
CTOALEMY BPeMeHH MOApOOHO ONHCaH pA NeperpynMMpoBoK B payuKasax 
cueT MUrpayHu apHusia (* 7°), 

B pa6ote qByX 43 aBTopos HacTosied craTbu u JI. MW. SaxapKuna (1) Onli 
HalijjleHa neperpyMmupoBka B payukasie crpoenua CC],CHCH,X 3a cuer murp 
HH XJIOpa TO Cxeme: 


CClsCHCH,X > CCl,CHCICH2X, raze X =Br, CCl; ( 


Yxka3aHHad NeperpymmupoBka HMeJIa MeCTO IIPH TOMOJHTHYeECKOM MpHcoes 
HeHHH OpomucToro BO,Oposa HIM OpoMTpHxopmetana kK _ 1,1,1-rpuxsopmip 
meny. 

B HacTosllel cTaTbe MbI COOOMaeM O FOMOJIHTHYeCKOH H30MepH3aHH, 1,1, 
Tpuxsop-3-6pomnponena B 1,1,2-Tpuxsop-3-Opomnponen-1 mo cxeme: 


CClsCBr = CHz > CCly = CCl — CHeBr 


1,1,1,-TpHxmop-2-OpomnponeH HMeeT CJlefyIoulwe KOHCTaHTbI: T. Kun. 57. 
58°/15 mm, np 1,5323, d° 1,8493. 

IIpu crosHuM OOpasila STOrO COeAMHEHHA MOCIe HEKOTOPOrO HHAYKUMOHHO 
mepHoya (B TeyvenHe 1—2 cyTOK) HM NIpH OCBeMeHHH PTYTHOH mamnoli B Teuel 
HHe HECKOJIbKHX MHHYT Oe3 HarpeBaHHsA, OH H3OMepH3yeTCA Hallevio B 1,1,2-tTpw’ 
xmop-3-6pommponeu-1 c TT. Kun. 78—79/19 mm, nz 1,5550, a 1,8835. 3. 
3TOH H30MepHsallNeli YOOHO C/leqHTb NO H3MeHeHHIO KOSPPuUMeHTa Npenomse 
Hua. JloOaBka rH{pOXHHOHA HH AMMeTHMaHMIMHAa K 1,1,1-rTpuxmop-2-6pomnpo} 
NeHy IpemAaTCTByeT H3OMepH3allHH, H OOpasibl, cofepxaulMe HHTHOUTOP, co} 
XPaHAJIMCb O63 H3MeCHEHHA OONbINe MeCAILa. 

Mp mpeqmouaraem, 4TO W30MepH3alluaA NpoTeKaeT 110 cmeqyroulelt cxeme: 


a) CsHeClgBr + Brt+ CsHeCls 
6) CClsCBr = CH2 + Br > CClgCBrCH,Br (3) 
Tleperpynnuposka 


8), CClSCErs-, CHyBr- 8 OGL, COIR CleBe 
r) CClpCCIBrCH,Br + CClyCBr = CH, > CCl,= CCICH2Br + CCl;CBrCH.Br 


TakuM o6pa30M, 3jeCb, NO-BHAHMOMY, HMeeT MecTO nleperpynnuposka 6B 
paqukale, BNOHE aHaNorMynad ye YMOMMHaBUlelica neperpynnupoBKe (cp. 
cxembl (1) u (3B)). 

Haliqenupiii Hamu cryyal romomuTuyeckolt u30MepH3annH CCl,CBr = CHa 
HHTepeCeH TEM, YTO 5Ta H3OMEPH3allHA MO HallpaBAeHHIO OTMMYAeTCA OT aHHO- 
HOTPONHOH aJJIHJIbHOK MeperpynnHpOBKH Toro xe coequHeHUA. Hamu noKa3aHo 
ato 1,1,1-rpuxsop-2-6pomnponen mpeTepneBaeT asnHAbHyto neperpynnuposky 
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A eHcTBHeM NATHXMOPHCTOM CypbMbI WIM XJOPHCTOrO aJIOMHHHA C o6pa30Ba- 
em c 90% -m Bbixogom 1,1,3-TpHxnop-2-6pommponena-1 ct. Kum. 81—82°/21 mM. 


} 1,5522, dj? 1,8954. O6e neperpynmupoBKH conoctaBueHb B exeme: 


hy 

———> CCl, = CC) — CH Br 
GGi,-2 Cpr = CH (4) 

——- CCl, = CBr — CH,Cl 

SbCl, 
locoObl NOJYYeHHA HCCeAyeMbIX BelleCTB HM WOKa3saTeNbCTBA HX CTPOeHHA 
MATKO CBOJATCA K cuJlej{yrolllemy. 
Wcxoqubim emlecrsom ja nosyyenua — 1,1,1-Tpuxop-2-6pomnponena 
syxKut 1,1,1-Tpuxsop-2,3-q4u6pomnponaH, nowyyeHHbili yeiicrBuem 6poma Ha 
1,1-Tpuxsopnponek B cpefe YKCYCHOH KHCIIOTHI 6e3 OCBeENIeHHS C BbIXOJOM 
% TeopuH. 
IIpu gelictsuu ua 1,1,1-rTpuxnop-2,3-qn6pommponan egkoro KaJH B cpeye 
HIME NOZ0bBa TPH OXJlaxKJeHHH B KavecTBe eHHCTBEHHOFO MpoflykKTa pe- 
<muu nonyyen 1,1,1-Tpuxnop-2-6pomnponen (Bpixoq 71% TeopHH) mo cxeme: 


KOH 


| . CCl;CHBrCH,Br — > CCi,CBr.= CH, (5) 
(I) (11) 
JIJIMJIbHbIM H3OMep STOrO coequHeHuA — 1,1,3-Tpuxsop-2-6pommponen-! nomy- 
2H 10 CXeMe: 

Oi, CHCH,Cl,1Br,.CCl.BrCHBrGH, Cl -, CCle = CBrcii.c! (6) 


(III) (IV) 


TpoeHvHe seulectBa IJ] nojTBepxkyeHO FTHApOMH30M a30THOH  KHCJIOTOH 
I. B. 1,52) c MouyueHHeM C XOPOLIHM BbIXOJOM «-6poM-B-XJIOPMpOMHOHOBOH KHC- 
OTbI, MOCMeAHAA TOM JeHcTBHEM CMHPTOBOH WlesOUn Jala «x-6poMakpHJIOByt0 
ACJIOTY . 

Vizomepu3auua BenlectBa II B sBenlectBo IV nog gelictBHem SbCl; (cxema 
)) TOATBepxaeT cTpoeHve II, Tak kak OOpaTHad H30MepH3allHA BeLLeCTB 
ina IV B BewlecTBa Tuna I] HeH3BecTHAa. 

1,1,2-Tpuxmop-3-6pommponenu-! TmpoyyKT rOMOJIMTHYeCKOH H30MepH3allHH Be- 
ectpa II (cxema (2)) ObluI CHHTe3HPpOBaH He3aBHCHMbIM ITYTeM 110 CXeMe: 


BS Gels 2CGiCH, Bi (7) 
(CH,),CO 


Gl; = .CC1GH.El 


Bce Tp Tpuxmop6pomuponena II, IV u V, mouwyseHHbie kak mocpeg- 

(BOM H3OMepH3allun Mo cxeme (4), Tak H He3aBHCHMbIM IlyTeM 110 cxemam (6) 

(7), OblIH HJeHTHPHUUPOBAaHbI B BHAe TBEPAbIX XJMOPruApaTOB UX AMITHI- 

{MHOMPOUSBOJHbIX, MOMyYeHHbIX moO cxemam (8) u (9) C BbIXOJaMM cBBIINE 
)% TeOpHH. 

CCi.eBr == CH, + (C.Hs)2NH =a aa GRE pik estan 

II 

CCl, = CBrCH,Cl + (CoH) \NH 

(IV) 


(8) 
CCl, = CCl — CH»Br -+ 2 (CoH;)eNH + CCly =CCICHN‘CoHs)2> 
(V) 


Po ECl,a= CCICLUN(CH,) HCl (9) 
(Vil 


1) 


Xnoprugpat (VII) ne noKka3au Jerpeccuu lemnepatypbl M1aBeHHA CMellaH- 
oH TIpOOb! C 3aBeJOMBIM OOpasiloM, TO/lyyeHHbIM pauee (1). 
V3 qpyrux Ha6mojennit, cqemaHHbIxX B Wpolecce sTOli paOoTbl, ciesyeT oT- 
eTHTb CJIEYIOWLHe. 
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IIpu jelictBun pactBopa efkoro KaJH B 9THVILeOs0nbBe Ha 1,1,3-Tpuxso} 


1,2-ymOpoMNponaH pH oxmaxeHHM Mocie OCOblMHOH OOpaooTKH Novyye 
CM€Cb IIpOMYKTOB, H3 KOTOPOHM MeperoHKOH Ha KOJIOHKe B BaKyyMe Opis BbIJ{eJI¢| 
yxKe ynomMaHyTp texema (6)) 1,1,3-rpuxnop-2-Gpomnponen-1 (IV) c T. ku 
81—82°/21 mu; n8 1,5522 ; d° 1,8955, no Bcem CBOLCTBaM HeCHTHUHBIM C Bell 
CTBOM, IIOJIYYeHHBIM aJJIHJIbHOH H30MepHsallveii 1,1,1-rpuxsop-2-6pommponen; 
Ww WuOpomuy coctaBa CyH,Cl,Br.. Stor WHOpOMU Mp B3aMMOJeHCTBHH C AMSTHAH 
aMHHOM B cpeyle MeTHJIOBOTO CHMpTa fas AMSTHAaMMHONPOMSBOAHOe, HACHTHY 
Hoe c y2ke omncaHHbim 1|,1-qux0p-2-6pom-3-qu9THaMuHONponeHom- |. Tosy 
yeHHe YKa3aHHOrO AUSTHMAMMHONpOMSBOAHOTO MOKasbIBaeT, YTO AHOPOMU May 
eT HMeTb cTpoeHue CCl,Br — CBr = CH, uan CCl, = CBrCH,Br. 
1,1,1-rpuxnop-2-6pomnponen (II) uw ero anmunbHEi usomep IV, mony 
YeHHbIM Kak H30MepH3allveli, TaK H 0 cxeme (6), B peaKIHH C Oe€H3OJIOM B Ip 
cytcTBuu AlCls qatoT C XOPOWIHM BBEIXOJOM OHO H TO 2Ke coe{MHeEHHe CTPOeHH 
C,H,CH.CBr = CCl,. 

CnellyeT TakxKe OTMeTHTb, YO IpH MpoBeyeHuu peakunH Mexyy 1,1,1-7p 
XJIOpmponeHOM H OpoMOM B cpeye xOpodbopMa pH OcBellleHHH JaMMOuKON Ha 
KamuBaHHa (150 BT) o6pa3yetca 1,1,1-Tpuxnop-2,3-7u6pomnponaH, 3arpxa3He 
HbIM TIpHMeCbiO H30MepHOrO AMOpOMTpHxXsOpNponana (cp. c (3%). 

Tlocmequee coequHeHHe He yJasl0Cb BbIJJeHTb B UHCTOM Bue. Cya Mo Tomy} 
YTO IPH HarpeBaHHu STOH CMeCH C a30THOH KHCOTON (yA. B. 1,52) Onia BHIfek 
JeHa mpHmMepHo c 20%-M BBIXOJOM 4&-XJIOp-3-OpOMNpOMHOHOBad KHCJIOTA 


is 
4 


li 


Ta6Onauna 1 
MR Cc, % H, % 
T. kun. 20 20 
Popmysa . D dy 
[MM : 
Haig. BbId. | Haliz. BbIu. | Hal. 
CCl,CHBrCH2Br 69/2 1,5630 | 2,1751 | 45,58 | 46,18 

CCl,BrCHBrCH,;Cl 66—67/1 | 1,5678| 2,1874] 45,64 | 46,18 * ey 11,80 Oae 

GCI,CBr = CH. 57—58}/15 | 41,5323] 1,8493) 37,52 | 37,95 ‘ et 
CCih= CBr — CHCl 81—82/21 | 1,5522] 41,8955] 37,83 | 387,95 A 16,06 ae 
CClg= CC1ICH,Br 78—79}19 | 1,5550} 41,8835] 38,23 | 37,95 15,80 16,06 0,8 
CClg= CBrCH2N (C2H;)* 59/4 1,5079 | 1,4060} 55,33 | 55,50 82,35 32,24 4,78 
2 81 

CCl,= CBrCH2N (C2H;)2: HC1** 28,64 | 28,26 4,65 
28,58 4,45 

C,H,CH,CBr = CCl, 97—E£8]2 | 1,5840 | 14,5566 | 57,19° | 57,19 Pe 40,64 gre 
9 ,64 

C,H2Cl.Bro*** 97 —~98/21 | 1,5845 | 2,1957] 44,00 | 40,85 | 13,28 | 413,40 0,73 
13,40 0,75 


* Hatineno %: N 5,43; 5,26. Buiuucneno %: N 5,36. 
T. ma. 144—145°. 
*=* Tlonyueno felicrBHeM eaKoro Kanu Ha CClzBrCHBrCH,Cl. 


MOXKHO IIpeANOMOKUTb, UTO CMECb COJep2XKUTB KayecTBe npumecu 1|,1,2-Tpuxsop- 
| ,3-qu6pomnponan (sucTi 1,1,1-Tpuxnop-2,3-qu6pomnponan jaer pH Harpe- 
BaHHM C a30THOM KUCIOTON (yq. B. 1,52) qHuIb HelTpasbHbIe IPOAyKTHI, Ccosep- 
%KAaMe a30T). OTO 3aKJNOUeHHe HaXOMUTCA B COrmacHH C TeM, YTO IPH JelicTBHH 
€(KOTO Kasi Ha CMeCb AMOPOMTpHXJOpNponaHos Oblia NOyYeHa CMeCb OPOMTPH- 
XJIOPMPONeCHOB, KOTOPY!O yAaJlOCb PaseHTb B BUe [MITHAMMHOMPOH3SBOAHbIX 
CTpoeHHsA. 
CCl, = CBrCHgN(C2Hs)2 4 CCle = CCICH2N(C2Hs)> 
O6pasopanne 1,1,2-rTpuxnop-1,3-qu6pommponaHa MOXKHO OOBACHHTb TeM, 
4TO B ONMCAHHBIX YCJIOBHAX, B OTJMUMe OT PeaKILHH B Cpeyle YKCYCHOHM KUCJOTbI 
es OcBellleHHuaA, HM€€T MECTO Take OPOMHPOBaHHe NO TOMOMHTHYeCKOMY MeXa- 
HH3MY, COMNpOBoOARatolleech NeperpynnupOBKOH B pasuKase 0 cxeme: 
CCl; — CH = CHy + Br CClgCHCH,Br SS EEEREOSSS GCI,CHCICH,Br 
CCloCHCICHBr -++ Br > BrCClpCHC1CHBr ++ Br (10) 
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CH, = CHCCi; 


Bry 
CH,COOH CH,BrCHBrCCl, el = CCICH,C1 
RS 
& > 
. 
FOMOAUTHUeCKAaA 
CH, =CBrCC), een CCly =CCICH2Br i 
= 
Zz 

z 2 
a y a 
)  CClz=CBrCH2N(C2Hs)2 CCl, = CBrCH2CgHs - 
( * 

= f CCl, = CCICHN(CoH,)> 

z Vf 
( .S) ~ 

rs 
i 4 

GC. CLBi, CCl; =CBrCH;C) 
; 
ko, 


B HNO, 
CCl,=CHCH,C] —> CC1,BrCHBrCH,Cl ——~ CICH,CHBrCOOH “24+ cH,=cBrcOOH 


IcCyIlecTBJICHHbIe B JaHHOi paOoTe peakuMH MpeycTrapnenbt Ha cxeme*, 
TOPble KOHCTAHTHI H AHAJIM3bI TOJIVYYCHHBIX COeAHHEHH CBeeHbI B Tabu. |. 
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aA. M. MAYUIKHH, JI. B. OCHMNOBA u H. XEPIUKOBHL 


CHHTE3 HMTPHJIOB H3 CIMPTOB H AMMHAKA HA OKHCHBE 
KATAJIM3ATOPAX 


(IIpedcmaeaexo axademuxom A. B. Tonuuesoim 12 X 1956) 


B nocseqHue roybl Bce Oombilee uHCIO paHee TPpyHOJOCTYMHbIX Bell 
CTaHOBATCH MpOAYKTaMH MHOFOTOHHAaKHOrO MpOW3BOACTBa. ITO B MOJIHOM 
OTHOCHTCA H K HHTpHwiaM. Takwe HHTpHJIbl, KAK AKPHJIOHHTPH HW AMHATPUA 
IIMHOBOM KHCJIOTbI HAXOJAT Y2Ke IIHPOKOE MpOMBILJIeHHOe NpHMeHeHHe. Bee 6¢ 
ee IIpPHMeHeHHe HaXOJHT alleTOHUTPHJI HW pyre HUTPHVJIbI KUPHbIX KHCIOT, 
JyYYeHHe HATPHIOB UPAMBbIM B8aHMOJeiCTBHeM AMMMaKa C OPraHHYeCKUMH CCE 
H€HHAMH IIPHBJIeKaeT BHHMAHHe MHOFOUHCJICHHbIX HCCIIeOBaTeseH Kak y Hac, 
WH 3a pyOexKOM. OTOT HHTepec BbI3SBaH CTPeMJIEHHeEM HAaHTH MeTOJ, KOTO 
NO3BONH Obl NPH OTHOCHTEMbHO J{€WICBOM CbIPbe TOJYYHTb alleTOHHTpH: 
JIpyrve HUTPHJIbI B OOIbINHX KONHYeCTBaX. TakHM JeLUeBbIM CbIPbeM ABJIAK 
rasooOpasHble YyIeBOLOpOAbl TepMHyeCKOrO HM KaTaJIHTHYeCKOrO KPpeKt 
HeTH, a Tak2%Ke HH3KOMOJICKYJIAPHblIe NapacdHHOBble yrsmeBoyopoyp. B nocw 
Hee BpeMA MOJyYeHHe HHTPHJIOB U3 Oe(~HHOB HW aMMHaKa B_ JIMTepa’ 
OcBelllaeTCA JOBOJIbHO IWHPOKO; peaKIHH MapaHHOBbIX YyIrJIeBONOPOJOE 
AaMMHaKOM TaK2Ke MOCBAIeEHO HeCKObKO cTaTeH. Bo mMHorux padoTax 
CMaTpHBaeTCA B3aMMOJelicTBHe CIMPTOB C A@MMMaKOM, XOTH, B OCHOBHOM 
TOUKH 3peHHA MOJyYeHHA AMHHOB. q 

O nomy4eHHu HUTPHJIOB H3 CHMPTOB HW AMMHMaka TakxKe COOOMlaeTCA B HECKOK 
KMX NaTeHtTax. Tak, B OpuTaHcKoM NaTeuTe (!) omMcbIBaeTCA NosyyeHue OyTH} 
HUTpHJla C BbIXOMOM 45% us OyTHOBOrO CIMpTa HW aMMHakKa B TapoBon @ 
Hal BOCCTAHOBJICHHBIM HHKeJICBbIM KaTaH3aTopoM upH 159° 4 2—5,5-KpaTe 
usObiTKe amMuMaka. J|pyruMM UCceqOBaTeAMU TakxKe OblIO yCTaHOBJIeHO 
pasOBaHHe HHTPHJIOB B Ka¥eCTBe MPOMeXYTOUHEIX MPOLYKTOB IPH MpoHsBi) 
cTBe aMHHOB (?). X-byTHpOHHTpH u OeHSOHHTPH Obliu MomyueHb JenTo! 
HM ByonoM cooTspeTcTBeHHO 3 A-GyTHIOBOrO HM GeH3HIOBOrO cHMpil 
B IIPHCYTCTBHH aAJIIOMOMOJIMOJeHOBOrO KaTamH3aTOpa pu Temmepatype Al 
4 ByKpaTHOM M30bITKe aMMHaka (°). B 6puTanckom taTeHTe (4) onucpIBaey 
NOJyYeHHe HATPHJIOB W3 MePpBHYHbIX CIIMPTOB H AMMMaKa B MapoBol chase B TI] 
CYTCTBHH KaTaJIM3aTOPOB, COfepKalllUX OKHCJbI BAHaUA, MOMHOJeHa, BObOpal 
HM COJIH MONMOJeHa W HUKeIA. B JaTCKOM MaTenTe (°) Tak2%Ke yKa3bIBaeTCA Ha Bil 
MOXKHOCTb NOJYYCHHA HHTPHJIOB U3 COOTBETCTBYIOWLUX CHHPTOB HM aMMHaKa | 
Zn-kaTasM3aTopoM pH 350—475°. Tak, u3 n-renTuoBoro cnupTa mpH 
nowyueH HuTpH C.Hy3CN c Berxogom 60%. StunoBpili cnupT c aMMHaKOM I 
BOCCTaHOBJICHHOH MefbIO pH 301—344° yaer aneronuTpua c BBE 
nom 40 % (8,7). 

Hamu Obila ucclleqoBaHa peak STMOBOrO HM w30aMMMOBOTO CIMpt 
C AaMMHaKOM B IIPHCYTCTBHH OKHCHOFO aJIIOMOMOJIMOJeCHOBOrO KaTasIH3aTo 
(10% MoOs, 90% Al2Os). | 

CnupT mofaBasica c o6bemMHOLi cKOpocTbio 0,13 a/n KaTasu3aTopa B | 4 
YCTaHOBJICHHOH C MOMOL{bIO YaCOBOrO Me€XaHH3Ma, B peaKTOP Cc KaTaH3aTOpPO 
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IOBJICHHOH 10 peometpy. IIpoxykTb! peakuuu KONJeHCUpoBamHch cHauana 
J€MHHKe, CHAOKEHHOM OOPaTHBIM XOJIOJMIbHHKOM, a 3aTeM B JIOBYlWKax 
, 


aHHCTOrO AMMOHHA KHINSIGeHHEM Ha BOAAHOM OaHe c OOpaTHbIM xONOMMb- 

Heperonssica M3 KoNObI PaBopcKoro. Or6upanacb wupoKaa dpakuna 
cum. 0 98°; ocraToK mpefcTaBsAa BoJa.3aTem WupoKas (ppakWua Bropuy- 
asroHAacb HW OTOUPaach pakuua 74—77°, npeycraBssionlasa a3seoTpon 
OHUTpPHa c BOAOH. BesBogubili alleTOHHT pH MOY YaJICA BbICYIUMBaHHeM a3eo- 
a Hay TBEPAbIM EXKHM KaJIM C TocNeLyroujeli pasroukoH nay P,O,;. Uyeu- 
Kalla aleTOHHTPHJa MPOMSBOANAaCh PANOM KaveCTBeEHHBIX peakIuii, (pH3H- 

MYe€CKMMH KOHCTaHTaMH H MOJYYeHHeM NpOLyKTa KOHJeHCAaMU ¢ dopo- 
WHOM (Ta6n. 1). 

Ta6Oauna 1 

@v3uKO-XHMHYeCKHe CBOLCTBA alleTOHUTpHa 


T. ma. aue-| Snementapupilt 


Watts PAG, 20 20 Mon i 
HCN H WaBa., n d : MR | THbsopo-)  coctan, % 
- Sr eons D 4 Bec ole 
H G 
SES Poe 


Pp 
vt 80,0—81,5/730 | 41,3432 | 0,7849 | 42 11 ,04* | 216-—218] 58,73} 7,45 


iT. aH- 
1 (°) u 
peruy. 81 ,6/760 { 3442 Ghe(heyxey || allel all aaksy se Kemanl()) |) Gloaneerp eaake 


MR, vTeoperuuecku paccunTaHHas Ha OCHOBe aTOMHBIX pepakuul, papua 11,25, 


) OIIbITAX C STHJIOBbIM CIHPTOM ObWIO H3y4eHO BJIMAHHe TeMMepaTypbl Ha 
y, alleTOHUTpHia. 

[w2Ke MbI IIPHBOAUM NOJYYeHHbIe JaHHbIe, U3 KOTOPbIX BUHO, YTO OOpaso- 
€ alleTOHHTpula HaYMHaeTCH pH TemMepatype Bbuue 350°, a C JauIbHeliIuM 
TMCHHEM TeEMMepaTyPb! BLIXO], YBeJIHUMBaeTCA AO OpeeJIeEHHOrO MaKCHMyma, 
e yerO HauUHHAeT MaflaTb BCseCTBHe YBeEJIMYCHHA CKOPOCTH MOOOUHBIX peak- 
pacnajia aMMMaka uM OOpasoBaBlllerocd alleTOHHTpHsla (OObeEMHAaA CKO- 
> cuuptTa paBuserca 0,13 vac ?; C,H;OH : NH3=1:2): 


patypa, °C 300 415 466 487 510 538 


| aleTOHUTpHa, MO. %: Ha NHg — 6,6 Us AZo 40).2 4,2 
Ha C,H,0OH Sn A 82259 NOLS ony Tis 
M2: 


7 NH,CN ua nponyuenuplii cnupr, Mo. % — Pays) PAT Aste | MO) 2 


pH padoTe c STHJIOBbIM CIMPTOM IIpH TemiepaTypax HH2Ke 400° ObIIH 00- 
*KeHbI cleqbl uupuguHa. Bce dpakuHH MMe NOBbIeHHbIM MOKasaTeub 
OMJICHUA HM XapakTepHbit 3anax mupuyuna, I[pucyrcrBue mupHquHa ObINIO 
IOBNIeHO KaueCTBeHHOM peakuueli c PpOaHHCTbIM HUKeseM H CyJbtpaTom 
(1°). Kpome Toro, HeOosbUIOl BepXHHl COM Me MOKasaTeb MpeNOMNCHHA 
17, OU3KHH K YKa3aHHOMY B JIMTepaType Avia YHCTOrO NMPHAMHa (1,5092). 
bila H3yyeHa TaKKe peaKUMA W30aMHJIOBOrO CMpTa C AMMHAKOM. OnpiTpI 
OMWIMCb aHaslorMuHbiM oOpasom. Ilocae yqaeHua aMMMaKa HM WMaHHCTOrO 
HUA, COPasoBbiBaBIerocA B HeOOJbIUWAX KOMMYECTBAX, KaTAaMHsaT pase 
4 Ha IBa cmon. KauecrBenHoit peakuneli c FeCls B BOAHOM CyJI0e alleTOHHTp HI 
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oOuapyxkeH He Obi. Bepxnwit co mocne cyWIkY Hal TBCpAbIM 

HaAICH H3 KoONObl PaBopcKoro c oT6opom dpakunn 28—70 

MW wupoKoh ppakunn 70—128°. Lua Toro. yTOObI yOeAHTbCAH B OTCY i 
| 


KOH TI€ 
(120 = I 


B LIMpOKOH (PpakUMH H30aMHOBOrO CHMpTa, AA Hee Ob\IO ONpeseNeHO 1 


Ta6uuna 2 
Bpixon W *u3HKO-XHMMYeCKHe CBOMCTBA 
mpakunk 70—128° 


(o6bemHaA CKOPOCTH cNuNTAa= 20,13 uac™; 
u-C;H,,0H : NH,;=1 :3 


Uyraesy. TIpouest OH oKasaucs 


| 


KcHyIbHOe uucO no LlepeBuTu 


Hbim 1,17, uTO HaXOQHTCA B Mpep 
OWKOKH OMbITa; TaKHM o6pasom,, 
aMH.10BbIH CHupT BO @pakuun 70= 
orcytcTByeT. Bpixoq 4 PH3HKO-x : 
cKHe cBolictBa dpakunH 70—128°/ 
B TaOJ. 2. 


Bpurxon { 
pak- Kak BHJHO 43 TaOl. 2, C Bes 
Temne- UHH Mon - 

5 Hor 28e ; 420 20 HHeM TeMuepaTypb! peakKUHH yMeH 
Pay oT 4 6: 5 | 
payee) suexone [BEE IOTCA MOJIEKYJIAPHbIM BEC, VCJIbHBIh 

rede MW MOKa3aTeb MPeIOMJIeHHA Nposy 

: T. €. pacTeT BbIXO] HH3KOMOJIeK} 

HbIX HHTpHsioB. Pasronka pag 

319 33 83 | 0,7990 | 1,3981 70—128° Ha KONOHKe mNoKa3awa,| 
3596 | 27 81 | 0,7972 | 14,3959 IPH HH3KHX TeMNepaTypax OMNBbITé 
418 21 74 | 0,7924 | 1,3049 HOBHaA Macca BbIKHMaeT 0 T 
/ ‘ PH Temi} 
458 21 71 0.7932 1 ,3918 ° 
487 27 59 0, 7944 1 ,3783 Type 125—128° u COCTABJIACT AC} 
B10 Aes 60 | 0,7927 | 41,3744 no sBecy (t=319°). IIpu tTemnepa| 
510° sta dpakuuaA cocTaBssAeT J 

10%. CooTBeTCTBeHHO yBeIHUMBaeTCA BbIXO] JerKHx Ppakunn. Jina Ppak 


125—128° onpejenaiucb (u3HKO-XHMH¥eCKHe KOHCTAHTbI! HW 9JIEMeHTAf 
cocTaB (Ta6. 3). 7 
“it 

Ta6mumat 

@v3uko-xumMuyeckue KOHCT@AHTbI H3O0BaJIEPOHHTPHJIa i 

; 


A 


6 T. m1. npo- Snementapaiil 

ils By ey - ‘ of 

V30BanepoHuTpHa Pe Be a2 ie gi a ee “0 } 
MM DT. CT. c bopo- "| 
PIOWMHOM H | C ‘| 

Cuutesuposan- | 
HbIn 125—128/730 | 82 OR Mees 206° 72,24) 10,98 
*]| 
Ilo wut. qan- a 
HpIM (8) H TeO- 129 5/764 83)1 | 0, 7884*_|1 ,3917*** — 72,24) 10,94 A 
peru. 0, 8069** a 

Z| 

* dat. #s d?0. *** TInst H-BaJlepOHUTpua. 4 


Tak Kak MCXOQHDIM H30aMHMOBHI CNUPT cofepxKUT NpUMecb ApPyrux H3OM 
HBIX CIMPTOB, TO BO (PpakuuH 125—128° moxeT IpucyTCTBOBaTb TakxKe H Mel 
STHMALeTOHHTPHM, cBoHCTBa KOToporo (T. Kun. 125°/760, ds 0,8061) cxo; 
CO CBOHCTBaMH H30BalepoHHTpHia. Mexanu3M OO6pa30BaHuaA HUTPHJIOB M3 CH 
TOB HE H3YYeH, HO, NOJIb3yACb CXeMOH, NpeqoxKenHHoH JienTonom u Buuiot 
(") QA NOyYeHHA alleTOHHTpHla H3 NpomMeHa H aMMHaKa, MO2%KHO Tpeqna 
X%KHTb CJICMYIOULMH MeXaHH3M: 
—H,0 


—- 


CH; — CH— CH;—CH,OH 
CHs 


Coy cH een ca 
| ‘ 
ei. 

+ CH — CH — CH, — CH,NA, 22 "Ch CH SCH, Gee i 


| 
CHg CHg 
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Ta cxema TpeOyerT nporepkH, Tak Kak paOoramu A. ®.T Inara u M. E. Bonp- 


ll 
_(“) qoKa3ano, 4To npucoeyMHenue aMMuaKa B caryuae Iponusena Her n0. 
usty MapkoBuukosa. y 


[uTepecHo cpaBHHTb JaHHbIe, NoyyeHHBIe B TOL paOote, ¢ JaHHbIMH, HOTy- 


He ( fey: lo CHHTe3 y aleTOHHTpHia HEMOCpeICTBEHHO H3 H-leHTaHa 
38 (TaOJ. 


Ta6auua 4 


Toayuenne HHTPHJIOB H3 H-TlCHTAHa, STHJIOBOFO H H30aMHJIOBOrO CNH PTOB 


HCX. BeLye- 


Vcxofyoe BenlectBo Hurtpa 


Temlepatypa, °C 
MoaspHoe OTHO- 
meHHe 

Buixona HuTpHsa 
Ha MpopearHpoB 
Belll.. Bec. % 


OntuMasibuaa 
ctBa K NH, 


ee He cHLOH 319 | 4:3° | CH,;—CH—CH;—CN 18 
| 


CHs CH3 
C,H;OH 487 Bla Al ,97 CH;CN 20,4 


[3 MeHTaHa, aTaK?Ke 3 STHOBOFO CIMpTa M AMMHaKa Momyyaerca, B OCHOB- 
alleTOHUTpH. B cryyae nenTana peak He ufeT HwKe 450°. Hanpomus, 
WEHHe BaslepOHHTpHa H3 M30aMHJIOBOrO CNHpTa HM aMMMaka HeT pH 
MX TemlepaTypax. Kpome Toro, 9TO roBOpHT O pa3JIMYHOM MeXaHH3Me STUX 
qui. 


Wacrutyr Hepru Tloerynuso 
KafemMulH Hayk CCCP 12 X 1956 


UWMTHPOBAHHAA JIMUTEPATYPA 


TF. Olin, 1I.F. McKenna, Am. nar. 2 365 721, XII, 1944; Chem. Abstr., 39, 4619 
. ? Aura. mat. 586470, III, 1947; Chem. Abstr., 41, 6894 (1947). ® R.B. Bishop, 
Denton, Am. mat. 2 487299, XI, 1949; Chem. Abstr., 44, 2545 (1950). * Aura. 
A 832, aHBapb, 1952; Chem. Abstr., 46, 10203 (1952). ° JJatck. nar. 70867, X, 
Sem. Abstr., 48, 1416 (1954). “Hara Tohoru, Komatsu Shigeru, 
my. Sci. Kyoto Imp. Univ., 8A, 241 (1925). * W. 1. Denton, R. B. Bishop, 
nd Eng. Chem., 45, Ne 2, 282 (1953). §& Beilsteins Handb. d. org. Chemie, 4 Aulfl., 2, 
me 2) ofp (1920),  “HUP. Howells, I. GrPi ttle, J-\Am.;Chem. Soc., 54, 
1932). 1°91. Mettiep, Ananu3 H onpefemeHHe CTpOeHHA OpraHHuecKHX COeTHHeHHH, 
37, ctp. 398. 4A. ®.Iiaar9,M.E.Boapbnun, JAH, 89, Ne 3, 491 (1953). 


8* 835 


JIoxnayn Akagemuu nayk CCCP 
1957. Tom 113, Ne 4 


\ 


XHM 


B. M. TATEBCKHH 


XMUMMYECKOE CTPOEHWE HW ®H3NKO-XHMMUYUECKHE CBOMCTBI 
YPJIEBOJOPOJOB * 


HOBbIE 3AKOHOMEPHOCTH WH METOJbI PACUETA 
(ITpedcmasazexo akademuxom A. A. Bananodunoim 17 XI 1956) 


B mpegmectByiouyux paOotax (1°) Hamu ObIIO MOKa3saHO, YTO pA Gil 
KO-XHMHMYeCKHX CBOHCTB NapaPMHOBbIX YIrJIeBOAOpoAOB (aJIKaHoOB) CrHong) 
MOJIEKYJIAPHbI OGbeEM, MOJIeKYIApHaA petpakuuA, TenwoTa OOpasoBak 
TelllioTa cropaHus, TelwoTa ucnapeHHA HM Ap.—MOryT ObITh OMMCAaHbl ¥ 
HeHveM **; 


4 
Piss0D wrvayltay 


i<j=1 


jekyye, Pj; — 3Ha¥eHHe JaHHoro (bH3HKO-XHMMYeCKOrO CBOHCTBa, MpHux 
ueeca Ha Ny caaseh Cj —C; (um Ha ofHy cBA3b C;—C)), i, j — nuyen 
oOosHaualolive MePpBHYHOCTb, BTOPHYHOCTb, TPCTHYHOCTh WJM YeTBeEPTHY 
yrJIepOHbIX AaTOMOB B cBxA3H C;—C,;. Brio Takxe moKa3aHo (3), TO 
HeHve (1) MoxeT ObITD peycTaBeHO B BUe ; 


4 

P = 2P1. + (n — 3) Pog + y nj Giz > | 

i,j<1 * 

re Gyy = Gog = 0, a ocrambubie Gi; cBa3aHbl c Pi; ypaBHeHuamu j 


2 1 4 3 : 
Oy Pepa ae Go, = Poy +5 Pia— Z Pag 5 


3 


il 1 2 ‘ 

Cee or ae Gig = Pag +e Pis— > Paw 4 
4 4 F 

Gog? Pagirh Pua ae Pani Cua Pate aes 3 

Gay = Pi Pr 2P ro i 


‘ 
Ypasuenna (1) u (2) cnpapequuBl Wid m106bIx PasBeTBJICHHbIX HH nop 
HBIX ajIkaHOB. B yacTHOCTH JJIA HOPMAJIbHBIX aJIKaHOB UMeeM 13 (1) um 


Puopw; = 2Py2 — 3Po9 + NP os t 


Bpiio MoKasano (3), 4YTO BCe auKaHb! MOXKHO pasOuTb Ha rpylibl Tak, 4TO! 
8aBHCHMO OT YHCIa YPEPORHbIX ATOMOB aJlKaHOB, MoMaaloulnx B aHHyto Ff 


PaOota collepxkHT 4acTb pe3yIbTATOB, JOJO2%KeHHBIX aBTopoM Ha JIoMoHOCOBCKHX — 
Hux B MocKOBCKOM rocyjapcTBeHHOM yHuBepcuTete B ampese 1956 r. 


OR D | 
O6o3HayeHUA STO cTaTbH cmerKa OTMHYAIOTCH OT MpeAWecTByIOWNX pa6oT, cod 
CTBHE JI€ErKO YCTaHOBHTb IIpH UX CpaBHeHHH. ; 
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MA aKaHOB QaHHOl (HanpHMep m-li) rpynubl OyqeT npHOmMKeHHO BEINOM- 
‘A YCJIOBHe: 


4 
S 
AM) >, ah Gi; ~ const. (4) 


i<j=1 
3 (2) mo (4) Torga cnefyeT, TO ANA ankaHoB m-it rpyunbt 
Pr” = 2Py,— 3P ag + A™ + Py, (5) 


— unHclO aTOMOB C B aJiKaHe, a OCTA@JIbHBIe BeJIMUHHBI NpaBoli yacTH 

H€HHA — NOCTOAHHBIe. CreqoBaTeIbHO, B Kaxk Oil pyle asikKaHoB paccmar- 

eMoe (HS3HKO-XHMHYeCKOe CBOHCTBO P JIMHeiHO 3aBHCHT OT UHCa AaTOMOB ° 
20a B aKaHax rpynMbl. CreqoBaTeMbHO, YWIeHbI KaxKAOli rpynnbl oOnapy- 

OT TOMOJIOTHYeCKHe CBOMCTBa, NOMOOHbIE WieHaM pHa HOPMAJIbHbIX aul- 

B. Hs (5) cneqyer TakxKe, 4TO IIPAMble, OMHCHIBaeMbIe ypaBHeHHem (5), via 

BIX PPyNN QOJKHbI ObITh NapaJVIeIbHbI H OTIHYATbCA TOJIbKO MOCTOAHHBIM 

leHHem no ocu P. AnanH3 4YHCOBbIX JaHHbIX TO MOJIEKYJIAPHbIM OObeMaM, 

ofaM OOpasoBaHHsA, petpakUHAM, TelmoTaM ucnapeHua HW yipyrocTam 

MlOKa3bIBaeT, YTO STH TpeCKasaHHA TeEOPHH XOPOWO NOATBepxaloTcA 

PHMCHTAJIbHBIMH JAHHbIMH JIA pala PH3NKO-XHMHYECKHX CBOHCTB aJIKaHOB. 

MeBH]HO, 4YTO 3AKOHOMePHOCTH, OTOOpaxaemble ypaBHeHHem (5), MoryT 

—¢ ycMexoOM HCNOJIb3OBaHbI JIA pacueTa psa (PH3HKO-XHMHYeCKHX CBOLCTB 

THX aJIKaHOB 10 (H3HKO-XHMHYeCKHM CBOHCTBAM HH3IUHX askKaHos. Jlelicr- 

JIbHO, CCJIH H3BeECTHbI 3HaueHHA P fsa ABYX aiKaHOB m-ii rpynmbl, TO Ko3p- 

1eHTbI IpAMOH (5) ompeyeneHb!l H 3HayeHHA P JIA BCeX OCTAIbHbIX aJIKaHOB 

Ke rpynmpl (c APyrHMH 3HaveHHAMH N) MOTYyT ObITb paccuHTaHb! m0 (5), 

lockombKy 3HaueHHaA Pj, HW Py. MOryT ObITb ONpeeNeHbI 43 3HaveHH 

BeTCTBYIOWHX (H3HKO-XHMHUCCKHX CBOMCTB HOPMaJIbHBIX asiKaHoB, a A(™)— 

{aveHHA TOFO Ke PH3SHKO-XHMUYECKOLO CBOHCTBA OJHOFO asIKaHa M-li TpyNMpl, 

Jif pacueTa JaHHOro (PH3HKO-XHMHUECKOLO CBOHCTBa BCX aJIKAHOB BbIOpaHHOH 

IMbI MOryT ObITb HCMOMb30BaHbI JaHHble NO (u3HKO-XHMHYeECKHM CBOHCTBaM 
AAJIbHbIX aJIKAHOB WH 9KCMePHMeHTabHOe 3HaYeHHe CBOHCTBa P TONbKO JIA 

WO alKaHa TOM Ke rpynmpl. OuveBuHO, YTO BOSMOXKHOCTH pacueTa Pu3HKO- 

HYCCKHX CBOVCTB BbICIIUHX aJIKaHOB, JaBaemMble ypaBHeHHeM (5), 3HaYHTeJIbHO 

UMPAIOT H JOMOHAIOT MeTOJbI pacueTa, H3BeCTHbIe paHee. 

{ak ObIIO HOKa3aHoO paHee (°) AIA BCeX JPyrHX KaCCOB YrIeBOOPOOB, Co- 
KalllUX AJIKHJIbHbIe paluKaJIbl, ypaBHeHve Id pacueTa (bu3HKO-xXHMNYe- 
© cBolicTBa P MoxeT ObITb MpescTaBseHO B opme: 


4 : 
P=C+ Dd) nijPij, (6) 


i,<j=1 


C — BeanuHHa, NOCTOAHHAaA JIA JaHHOrO CTPyKTypHoro spa (HadTeno- 
IMKJIbI, OCH30AbHOC APO, AMPO C ABOMHbIMH CBA3AMH H T. J\.),K KOTOPoMy 
SOCIMHEHbI AJIKHJIbHbIe paflMKasbl, H IA XapakTepa ero 3amellleHusA (YUCAO 
PANOK SAaMeMLaOWNX AJIKHJIbHbIX pauKaloB B Ape), a Ln;jP;; OTHOCHTCHA 
IMeINAIOWIHM aJIKHJIbHbIM payuKaiaM. JlerkKoO BUeTb, YTO yreBOOpobl 
HHbIM sAypom (C = const) MOxKHO pasOuTb Ha rpyliibl M0 XapakTepy 3ame- 
IHX AJIKHJIbHBIX pauKasIOB Tak, YTOObI JA KaxkJoli rpynmp (Hanpumep 
) ObINO BO3MO2%KHO MpeoSpasoBaTb ypaBHeHve (6) k Busy: 


PW — Ce + anh Gi; + nPro, (7) 


JeEM Jit JavHow rpynuel: 
c'™ ~ const 
Enl”G,; = A!” ~ const. (8) 
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Torya ypaBHenne (6) nmpuBeyeTca K Busy: 
ae : pole CO NO Er Pee 


rye BCe BEJIMYHHbI, KpOMe N, JIA aHHOM rpyNMbl NOCTOAHHEI, H BCe CKasale 
BbILe 10 OTHOUIeCHHIO K alKaHaM OyjeT cCipaBeQHBO H NO OTHOMWECHHIO K 
BOMOpoqaM J[pyruxX KNaccoB, COfeprKallHM aJIKWJIbHbIC PalMKasJbl. 
Anajlu3 HMeIOWIMxXCad JaHHbIX MO MOJIEKYJIAPHbIM OObeMAaM, TeNJIOTaM 
pa30BaHHA, pecppakUHAM H HEKOTOPbIM [[pyrHM CBOHCTBaM YrvleBOROPOAOB pas 
KlacCOB MOKAa3bIBaeT, YTO SKCMePHMeHTaJIbHble JaHHbIe AIA YyrJieBosop 
pasHUHbIX KJaCcOB NOATBepxKAalOT STH MpekcKasaHusi TeOPHUu, CCAM | 
CMaTpHBaTb Te PpylMbl yrieBoOposoB, Ha KOTOPbiIe HX MO%KHO pase 
OCHOEbIBAACbh Ha ypaBHeHuu (9) H paHee BbIBeJeCHHOM ypaBHeHHH (3) qa pf 
UX (PH3HKO-XHMHUCCKHX CBOHCTB. 
Jl Takux (HW3HKO-XHMMYCCKHX CBOHCTB, Kak MJIOTHOCTb HJM TeMMepatyg 
KHneHHA (HE NOJYHHAICWLUXC! ypaBHeHHsam (1) — (9)), MeTOA HCHOsb3OBa; 
(5) uu (9) MoxKeT cocToxTb B cieqylomlem. JIA MNOTHOCTH HMeeM: if 


M 
dir 


rye M — monexyaspupli Bec, V— monexyaapHplt o6bem. TlocKompKy | 
yrmeBoxopoqos Janno m-H rpynnp u M u V noqunusaiorca mHHeliHDIM yp 
HeHHAM THMa (5) unH (9) 

M™ =a 4 bn 


yim mee Gap at hen, 


OB m-i rpynnbl BbIPAsHTCA ApOOHO MHHEHHOH CPyHKUHeH OT 7. 


(m) a™) 4 ben 
n + (im) as Oe 
gg +hn 


OcHOBDIBaACh Ha aHasIu3e 3ABHCHMOCTH TeNMOTHI HCMapeHuA M yupyrocTH naff 
OT TeMNepaTyPbI AIA yrueBOROPOAOCB m- rpynMbl, MOMKHO WOKasaTb, YTO TEM! 
paTypa KHNeHHA yraeBOLOposoK m-f rpynnbl pH JaHHOM aBeHHH, Tak 
B TepBOM TIpHOJIMWKeHHH, MOXKET ObITb BbIPAxKeHa A POOHO-MHEHHOM cbyukuneli 


Mockoscekui rocyapcTBeHHbI yHHBepcuTer Ilocrynuso0 i 
um. M. B. Jlomonocosa 5 XI 19565 
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XHMHA 


Akayemuk A, B. TOMUHEB, I. B, FPA3SHOB u F. M. LMP YPO 


JIb®OOKKCJIEHHE METAHA TA3COBPA3HbIMH CEPHUCTbIM 
AHIPHMPHJIOM HW KHCJIOPOAOM 


eakIHA CyJbPOOKUCJIEHHA MeTaHa MOUTH He ONHCaHa B JIMTepatype, uMelIoT- 
Wb OTJeJIbHbIc YKA3aHHA O MpeBpallleHHH MeTaHa NO WelicTBHeEM HeKOTO- 
cyibupytounx arentos. Meran MejvieHHO pacTBopserca B AbIMseli cep- 
Kucyiote (1), O{HAKO Nosyualollvech MPH 3STOM COeAMHEHHSA BbIJeIeHbI He 
a. C CepHbIM AHrHAPHAOM MeTaH TEpMHYECKH HW TepMOKATAJIMTHYeCKH B3aHMO- 
TBYeT C OOpa3s0BaHHeM CyJIbONPOHSBOAHBIX H MpPOAYKTOB OKuceHHA (?,°). 
eTaHCyJIbOKHCJIOTY MH ee NPOH3BOAHbIe OObIYHO TOTOBAT HHbIMH MeTOaMH. 
OUHbIe COJIH MeTAHCYJIb(OKHCJIOTHI MOXKHO NOMYYNTb 3 cose cepHHcTOH 
1OTbI H HOAHcTOrO MeTHJIa (*) HIM HOfucTOrO MeTHMa H AMSTHICyAbuTa 
)MCYTCTBHU efKoro Kau (°). I]pH narpeBaHuu AuMeTuJCymbiata c cysbbH- 
4 WIeIOUHbIX MeTaJJIOB (°) TakxKe OOPa3sy!IOTCH COOTBETCTBYIOILMe COM Me- 
2yIb(POKHCOTHI H MeTHJICEPHOH KUHCJOTHI,.c TPyOM OTJelneMble [pyr 
\pyra. 

HcaHbl H KOCBeHHbIe€ MeTOJbI NOJyYeHHA MeTaHcysbdoKucsoTH (7,°), 
aKO B JIHTepaType HeT yKa3aHHH Ha BO3MOX%KHOCTb HEMOCpeACTBeHHOFO CyYVIb- 
KHCJICHHA MeTaHa ra3000pa3HbIMH CepHHCTbIM aHTHAPHAOM HW KHCOpOOM 
eJIbIO MOJyYeHHA MeTaHcyJbdoKucsoTH!. HacToallan pa6oTa, KOTOpytoO MBI 
BOHN, HCHOJIb3yA B KavecTBe HHHWHHpyiollero BO3eHCTBHA Ha peaKILHto 
JIMUHbIX JOOaBOK, YJbTpauoeTOBOrO cBeTa, PeHTTeHOBCKOrO H3J1yueHHA 
bICOKOUACTOTHOTO JJIEKTPpHYeCKOrO pa3spAya, MpecsefqOBasia WeJIb BbIACHHTb 
BOSMOXKHOCTb CYJIb(POOKHCJIGEHHA MeTaHa. 

B pesybTatTe ONbITOB, NpOBeeHHbIX B KBaplleBOH almapaType B cTaTH- 
KOH MW MpOTOUHOM CuCTeMaXx, OblIO YCTAHOBJIeHO, YTO peaKUHA CyJIb(POOKUC- 
MA MeTaHa ra3s00Opa3HbIMH CepHHCTLIM aHTHAPHAOM H KHCJOposoM noj jeli- 
HEM yJIbTpadHoueToBoro cBeTa MpakTHyecKH He HeT. B 9THX ycNOBHAX 
ACXONMIIH JIMIUb Tpoleccbl (POTOXHMHYeCKOTO OKHCJICHHA MeTaHa HW CepHH- 
ro anrugpuga. Meran ne nogBepranca (OTOXHMHYeCKOMY CyJIbPOOKHCIeHHIO 
2%Ke B IIPHCyTCTBHH MeTaIHYeCKOH pTyTH, yKCyCHOrO aHrHApHfa, Naa- 
BOH YepHH H MepeKHCH OeH30HJIa Mp HEBbICOKNX TemnepaTypax, HO pH 
bIICHHbIX Temmepatypax (200—400° C) npovcxoguso0 oOpasoBanHne MeTaH- 
(POKUCIOTbI C BBIXOJOM OKONO 0,02% oT TeopeTuyeckoro. B sToM cny4ae 
OBHBIMH Obl Mpowecchl OKUCIeHHA MeTaHa H CepHUCTOrO aHrnypHAa. Berxoy 
HOH KUCOTHINpHsTOMB 30—40 pa3 mpeBbIllaJI BbIXOJ MeTAHCyJIb(POKHCJIOTHI. 
| JCHCTBHEM PeHTFeHOBbIX Jyuel HCXOMHbIe rasooOpasHble BellleCTBa B3aH- 
eLiCTBOBAJIH JIHUIb C OOpa30BaHHeM OKHCH HW ABYOKHCH yruepoga, BoLOposa, 
bl H CepHoro aHruypHya B KOMYeCTBaX NopsAyKa 9—5% KaKabIH. Habst0- 
b OOpasoBaHHA MeTaHCYM_POKHCMOTHI B STHX YCNOBHAX HaM HE yfasOcb. 
Vneptuocth Metana B peakUMH CyJbPOCKHCeHHA MOXKHO OObSICHHTb TEM, 
lol felicTBHeM yAbTpacbHoueTOBoro cBeTa C AHHOH BOJIHbI Gowee 3000 A 
IPOHCXOMUT 3aMeTHO! ANCCOMMALMM MOJeKYJI MeTaHa C OOpasoBaHneM MCTHJIb- 
< paluKaJOB, H JIMWb IPM MOBbIIMeHHbIX TeMIepaTypax (200—400°C) nox 
CTBHEM YJIbTpavoJeTOBOrO CBETa MOMKET MPOHCXOMMTb B HeKOTOPOH cTeneHH 
couvalud MoueKy| MeTaHa. B 9THX yCJIOBHAX, Kak OTMCYAJIOCb BBILe, HAM 
JlOCb NONYTh HeOONbIUIMe KOMMYeCTBA MeTAHCyJIbPOKMCAOTEI. 
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IIpu cyspookucieHHH MeTaHa rasooOpa3HbIMH CepHHCTbIM aHTHjip 
H KHCJIOPOJOM B MpOTOYHOH CHCTeMe B MOJI€ BbICOKOYACTOTHOFO SJIeEKTPHYeC 
paspAfa (IPOOIMKUTebHOCTh BOSMeHCTBUA paspxAfla Ha PeaKIMOHHY!W Ch 
B pasHbIX OMbITaxX BapbupoBasla OT 1,4 4o 4,5 MHH., pacueTHad JVJIMHa BO 
357 ,6 M) HaM yJlaslOCb NOBbICHTb BbIXOJ| METAHCYJIbDOKACJIOTHI ]O 2—3% Ha me ; 
OTH OMbITHI MPOBOHJIM B peakTOpax C BHYTPCHHMM SJIeKTPOAOM B BUAe Naty) 
Boll MpoBomoKH Hamerpom 0,05 u 0,19 mm. TeHepaTopom BbicOoKO¥AaCcTOTY 
3aTYXalollux KoeOanu cly*KH TpanctbopmaTop «Tecway C BBbIXOAHOH Mi) 
HocTb1o 200 BT, pH HanpaxeHuu | 000 000 B, muTaembIH OT MaciHHOrO Tpay. 
cbopMaTopa momHocTbio | KBT c Hamps2xxeHHem 10 000 B. \t 

IIpu anamuse 2KMAKUX MpOyKTOB peaKIMM OblIO YCTaHOBJIeHO, YTO B » 
HX cojepxKanocb 0,001145 — 0,001247 r-aKB. metancysbioKucnoTH! (10,9 
11,97%) 0,005089 — 0,006261 r-sKB. cepHoi KucnoTEI (24,94—30,68%), 0, 
5,5 Bec. % MeTHJOBOrO CHupTa H ocTasIbHoe — Boga. B mposqyKTax peakMui 
ylanocb OOHapy2XHTb CepoBOJOpoR, MepKallTaHbl, cepoyrsepoq HW CcepooKy 
yruiepoya. Ha creukaxX peaKTOpOB BO BpeMA IIpOlyckaHHA peakWMOHHOK ral 
BOM CMeCH yepes 30HY SNeKTpHYeCKOrO paspsAa B 3HAYHTeJIbHOM KOJMUECG 
OTK JlaybiBaslacb cepa. B orxoqallux 43 peakTopa ra3ax OOHapyxXeH dopmaly 
ler, aleTHJIeEHOBbIe yrueBoROposbl (B KomHYecTBe 0,60—0,65 o6bemH. % ), OKIE 
yraepoga (9,0—12,5%), aByoKucb yraepoga (4,8—5,0%), sTHIeHOBBIe yr 
Bogopogbr (~0,1%) u Bogopog (14,0—19,0%). | 

CocraB TBepAbIX, KHIKUX WH razs00OpasHbIX MpORYKTOB peakUHH CBUeTeE 
CTByeT O OOJIbIOM pa3sHOOOpa3HH HU CJIOMKBOCTH MPOWeccoB, Mpowcxo ALi 
€ BellleCTBAMH, HAaXOJALMMHCA B 30HeE JIeKTpH4decKoro paspxja. Mp nonarag 
YTO B TO€ BbICOKOYACTOTHOFO JJIeEKTPHYeCKOTO paspAla CHHTe3 MeTAaHCyJIbh 
KHCJIOTbI IPOHCXOAHT MO WeMHOMY M€XaHH3My C TIIpOMexKYTOUHBIM OOpa3s0BaHe 
MeTaHIepcyJIbQOKHCIOTHI; OHaKO BCeACTBHe GOONbIUNOTO YHCIa PasIMYHbIX T 
OOUHDIX MpOleccoB, He pacCMaTPHBaeMbIX B HaCTOAMLeEM COOOMeHHH, yeJIbuh 
PpOJlb peakUHH CyJIb*OOKMCeHHA MeTaHa Bce Ke OCTaeTCA OYCHb HeOOMDbIIG 

IIpoweccoM, HHHUMHPYIOUMM peaKIHIO CyJIbC(OOKHCJIeHHA MeTaHa, F 
JIAeCTCA, OYCBHAHO, Mpowecc pa3O%KeHHA MOJIeKyJIbl MeTaHa, BO3Oy2K]eHAt 
B QJIEKTPpHYeCKOM paspsxAyle TeEM HJIH HHbIM CHOCOOOM: 


( 
N 


CH. —ww—> CH; —> CHS + H° 

MetwJIbubIli payuKal BsaMMOfelCTByeT C CepHHCTHIM aHTHpPHAOM, B pesyill 

TaTe uero OOpasyeTcH MeTAaHCYJIbPHHOBHIN payuka: | 
CH3 + SO, > CH3 — SO3 , 


KOTOPbIM OKHCJIAeTCA Jaslee KHCJIOPOROM Cc oOOpas0BaHHem MeTaHnepcy abd 
KHMCJIOTHOTO payuKawa: 


CH 3SO3 -++ Oz + CHsSO203 . 


OTOT pallukKad B3aHMOjelicTByeT C MeTaHOM, JlaBaa MOJIeKy Jy MeTaHref 
CY JIb(OKHCJIOTHI H HOBbIM MeCTHJIbHbIM paquKaw: 


CH3SO,05 +- CHy Fa CH3SO,02H aL CH3 . 


Mousekysia MeTaHnepcyJbOKUCOTHI, KaK M BCe aJIKaHMepcy JIb(pOK HCJIOTBI 
HeycTowunBa. B BojHOM pacTBOpe OHa OYeHb OpICTPO BOCCTAaHABMUBAeTCA CeP 


HUCTOM KUCJOTOH AO MeTAaHCyJbPOKUCOTHI C COpasoBaHHeM PaBHOMOJIeK YAP 
HOrO KOJIMYECTBA CepHOH KMCJIOTHI: 


CH3SO202H + SO, ++ H20 - CHgSO3H ++ H2SO,. (' 


Boga oOpasyeTca riaBHbIM O6pa30m 3a cueT peakunii, ONMCIBAeMBIX ypae 
HeHwamu (6), (7) uw (13), a Takxe yYacTH4HO 3a cueT peaKUNH (10). 


CH3 + O, + CH,O -+ ‘OH 
r yenmb. 
OH ++ CH, > CH3 + H,O uv. g. | 
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Ta cxeMa corsacyetca c qaHHpimu A. B. HasnGanyana (°) mo doroxu- 
CKOMY OKHCJICHHIO Me€TaHa B IpHCyTCTBHM Maposw pryTu. DPopmaspyeruy, 
YaBIUHHCA B YCJIOBHAX HalIMX OMbITOB B 3HaYHTEJIbHOM KOMMueCTBe, MOF 
MATHCA Jlaslee ATOMAPHbIM KHCJOPOJOM: 


HCHO + 0° + CO + H,0. (7) 


le HCKJOYeHA BOSMOXHOCTH OOpas0BaHUA MeTAHCyJbPOKUCJOTH Ui 3a CUeT 
ON€HCTBUA MeTaHa C paMKaJaMU, BO3HHKAaIOUIMMH B pesyvibTaTe pa3- 
*HHA HECTOHKOH MeTaHmepcy Jb(pOKMCMOTEI: ’ 


CH3S0,0,H Gand CH;SO,0° a ‘OH: (8) 
CHsSO,0° -+ CH, — CHgSO3H -+ CH} ; (9) 
CHe-+ "OH "HO +- CHE (10) 


SObITOUHOE KOJHYeCTBO CepHOM KHCJOTHI B MpoyKTaX peakiuH HO cpaB- 
10 C KOJIMYeCTBOM e€€, CIOCOOHBIM OOpas0BaTbCA cCOrsacHO ypaBHeHHIO 
NloJlyuaeTcaA, MO BCeH BepOATHOCTH, B pesyJIbTATe CJIeMYIOULHX Mpoweccos: 
) 3a cueT peakI\MM CepHHcToro aHrHApHya C O80HOM, O6pa30BaHHe KO- 
O B 9JIEKTPHYeCKHX PaspAfaX OKA3aHO HaMH 3KCHePHMeHTAaJIbHO: 


)) B PesyNbTATe JMCNPONOPpUMOHMpPOBaHHA KUCOpOa cCepHucTorO aHruy- 
, COMepKalllerocA B peaKUHOHHOH rasoBol CMeCH, KOTOPOe COMpoBox- 
A OHOBPeMeCHHBIM OOpasopanHem cepbi (7°): 


BSC, Se 2505: (12) 


HOE KOJIMUECTBO KOTOpPOli NowyyaeTcA Bce 2Ke, BUMMO, 3a CyeT peaKk- 
BOCCTAHOBJICHHA CepHHCTOrO aHrHApHya Bosopoyom (1°): 


SO, + 2H, > 2H,0 +S; (13) 
3) IIPH OKHCJICHHH CepHHCTOorO aHrHApHya KucOpoyom (?°): 
ISOs Og 2503. (14) 


pesybTaTe IposenanHoli paOoTb ycTaHOBMeHO, YTO B Mose BbICOKOUACTOT- 
> syleKTpHuecKoro paspsifja NpoucxoUT cysbpooKuceHHe MeTaHa 1a3006- 
4bIMH C€PHUCTHIM aHrHApHyoM u Kucnopoyom. Peakuua compoBoxjaetca 
OM TapaswiebHbIX Mpoleccos. 


MockosckHit HepTAHOH HHCTHTYT Tlocrynus10 
uM. HW. M. [y6xuna 15 X 1956 


IMMTHPOBAHHASA JIMNTEPATYPA 


fR.A.Worstal1.J. Am. Chem. Soc., 21,246 (1899). ? J.C.Snyder,A.V.Gros- 
Am. mart. 2 493038, 31 1950; Chem. Abstr., 44, 4021 (1950). % Bpur. nar. 632 820, 
I 1949; Chem. Abstr., 44, 5896 (1950). 4A. E.Ap6y3o0B, A.B. Kapramos, 
DXO, 46, 284 (1914). ® A. E. Ap6ysos, Il. C. Tumumy ka, KPOXO, 41, 
: (1909). ®°P. K. Dutt, J. Chem. Soc.,; 125, 1463 (1924). 7 B. K. Brown, Am. 
2.521 147, 5 IX 1950; Chem. Abstr., 44, 10556 (1950). ® Fr. Fichter, R.Schon- 
_ Ber., 48, 1153 (1915). 9% A. B. HaaGangau, YK®X, 22, 1443 (1948). 
'Glocklie iS SEG, { ind, The Electrochemistry of Gases and other Dielectrics, N. Y., 
, p. 124—301. 
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JIloxaaynn AkayemMun HaykK CcccP 
4957. Tom 113, Ne 4 


PH3HYTECKAA XHMIR 


Unen-koppecnonyzent AH CCCP B. B. JEPATHH 


KOPPEKTHAA ®OPMA YPABHEHHMS KAMMJIJIAPHOM 
KOHJEHCAILMH B MNOPMCTbIX TEJIAAX B NPHMEHEHMH 

K ONPEJEJIEHWIO UX CTPYKTYPbI MO H3OTEPMAM A/ICOPBILM 
WM COPBLUMUN HW OBPATHO 


B ofcyTcTBHe acop6uuH pacueT H30TepMbI COPpOUHH NapoB AVIA NOpUCTE 
Tela H3BECTHOH CTPYKTYPbl, a Tak2Ke pellleHHe OOpaTHOM 3aqayuH BOSMO2KHBI}) 
ocHoBe (bopmyvibl KenbBuHa. Hannune aQcopOWHOHHbIxX COB YCIOMKHAET P| 
yeT, TpeOya yueTa HX CYMMaPHOH MaCCbIH pa3HOCTH MeKy NOJOBHHHON LWnp) 
HOM Op B MecTaxX HaXOMKJeHHA MCHHCKOB HW paWycoM HX KpHBHSHBI. Js ph 
pelleHHA BTOPpOH TpyAHOCTH OObINHO, NpHMeHaAA ypaBHeHve KesbBuna, Nf 
HUMAIOT STY Pa3HOCTb PaBHOH TOMMMHE COOTBETCTBYIOLMIHX a|COPpOUMOHHEIX CHOK 

OjHako MHOH Obllo NOKa3aHo ('), YTO TaKOH cnocpO yueTa BAMAHHA ajlcop 
WMH Ha KalHJJIApHYt!O KOHJeHCaLLMIO OLUHOOUeH *, TAK KAK KPHBH3HA NOBEpXHOW 
MeHHCKa He OCTaeTCA NOCTOAHHOH -(MYHKTHp Ha puc. 1) BNAOTh AO NoBepxHag 
ajlCOp6UMOHHbIX cnoeB AA, mocse yero OKHA CKAYKOM YMeHDIIHTHCA, a § 
H3MeHe€HHe KPHBH3HbI MPOHCXOAHT MocTenmeHHO (cnsMOWHAaA KpHBad) NOX Bu 
HHeM TeX %Ke CHJI, KOTOPble OOYCJIOBIMBAaIOT MOMMMOeKYJAPHY!IO alcopouAl 
M302%KuM BbIBO, ypaBHeHHA KanWJWIAPHOH KOHJeHCallLHH B MOPHCTbIX Ted 
TOUHO MpHJIO%RKMMOFO, KOra MO%KHO NMpeHeOpeub BIMAHHEM Ha afcOopOUMOHE 
PpaBHOBeche KPHBH3HbI CTeHOK nop**. 

PaccmoTpHM paBHoBecve cop6eHTa Cc NapoM JaBeHusA p HW O6oO3sHauuM: S 4) 
CyMMapHy!o TvloWlayb aycopOunoHHoro csioa AA; V — o6bem, 3anoHeHHe 
Kall HJ1J1A pHO-KOHJCHCHPOBaHHOH ca3oki (Ha cxeme puc. | 3auTpuxoBan***)eh 
JIAPHbIM OObemoM v; W — copOunio B Monax; T — agcop6unio B mos/e 
Paccmotpum (pvc. 2) BYpTyabHbIi mpouecc «fecop6uun» (npu p = conk 
I = const)— dW mone (urpuxopka) nyTemM u30TepMuYecKOH oOpaTHM 
neperoHKH B KUAKy!1O (basy Cc [aBseHHeM Napa Po. IIpu stom S Bospacrer Ha a 
a V u3MeHHTCA Ha 7 


dV =v(dW —TdsS), 


rye VU — MOJAPHBIM OObEM KalHJJIAPHO-KOHJeCHCHPOBaHHOH (basbl. | 
Hi3 onpejesienHA XMMMYECKOrO NOTeHIMasa CeAyeT JIA COOTBETCTBYIO a 
pupocta cBoboyqyoh sHepruu dU: /| 


dU = — (uo —u) dW, 


rye ~— XMMHYECKHH NOTeHWMa Napa Mp AaBeHHU p; uy—IpH aBseE 
Po. Ecum Uy —cpo6oquan sHeprua CuCTeMbI Ip p = po, Korga 3alOJIHe 
BCe NOpbl, TO 


U — Uy, = S (w— @) + (8 — 59) 6 + F — Fy, ( 


* 
_ Ananorwunas oum6Ka Jonymena JIsHrMi0poM mpH NonpIrKe yueCTb BIMAHHe Ha KaniHuls 
HbIM MOMbEM TOMUIMHbI CMaYHBAIOWLX MIeHOK (3). é 


KK 
Tor 2xe MOAXOL NPHNOXKUM B OTCYTCTBHe NOCNeAHero OrpaHwyeHHA, HO MpHBoAUT K 
YHTebHO MeHee mpoctbim (opmysam (2), : 


* oy 2 

ee Hsnaraembie PaccyKeHuA HOCAT BeCbMa OOUIHKi XapaktTep, He CBASAHHbIM CO cneHaJbl 

@OpMOK Mop, Ha cxXeMe xe WIA NpocToTH us06paxena CAHHHUHAaA Weneo6pasHan mopa. 
I P p 4 
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fH © — cBOOOAHAA SHeEpruaA eAMHMUbI MOBepxHocTu pasyena cop6euta u 
KOH (basbl HM, COOTBeTCTBeEHH , copGeHTa (BMecTe C aycopOupoBaHHoit 
(KOH TOMMMHbI A) HM Napa jaBseHHA p; ¢—nopepxHocTHpe HaTsxKeHHe 
#KOCTH Ha rpaHulle ee c NapoM; S—CyMMapHasd MOULab MeHHCKOB B 
MaTPHBaeMOM COCTOAHHH; Sy— TO Ke pH 
| Po: F — ws36pIToK o6bemHoli (6e3 
ya BKJaya wieHa C ,) cCcBOOO,HOL 
THH Kalli JIA PHO- KOH JeHCHpOBaHHOl KU] - 
;H, NO CpaBHeHHIO C OObeMHOH (a30ii; 
f—aHaJlOrHuHad BeHYMHA pH p= Pp. 
xpepeHunpysa (3) pH wo — const, u yuu- TUTTI M To 4 
ax (2), nonyuHM 


p) dW = — (@ —o,) dS—o ds—dF. (4) 


(Ip nmonHOM cMaunBaHHuH Id COM ocTaTOUHO Gobo TONUMHE 
=@,+oa 
oS. 


Hina MeHbuuHx (1) A 


I ULLLELELLLT UU 4 


Puc. 4 


® == Wy) + cos 6 + f (A), (5) 
§ No 
8—xpaepolt yron; f(A) = \ P (A) dh; P (h) — packMHuBalollee JaBuie- 
h 
|?) cnos; Ay —ToMMMHa MeHKH, HaxojsuelicaA B paBHOBecwu Cc HacbI- 
HbIM TlapoM (’) (Aj s£0o upu 60). 
B mpocteiiiiem cavyae, Korga OMycTHMO UpeHeOpeyb BJIMAHHEM KDPHBU3- 
Hb! MOBEPXHOCTH aj[COpOWMOHHBIX CwOeB Ha 
HX ylpyrocTb Mapa, T. e. Ha aycopoun- 
OHHOe PaBHOBeCHe, HME€CM, BBOJA YeJIbHbIN 
OObEM UV: 


Tr, 
UP (h)=po—vs F(A) = \ Ba) aE (0) 
ry 
Puc. 2 oTKyfa, yUNTbIBad (5), MosyuMM: 
Ts 
w@— a, = 30088 + | (up —u)dP = scosd-+RT\ In (P\ar. (7) 
? r 


OueBHyHO, YTO BTOPbIM YJICHOM B MpaBoh yacTH ypaBHeHHsA (4) MOKHO Tipe- 
jpeub, Korma ds/dS< 1, 7. €. korga ceyveHHA NOP MeHAIOTCA NMosoro. 
TpeTui uieH B MpaBoki yacTH ypaBHeHHa (4) MO%KHO ONYyCTHTb IIpu 
MOJIHEHHH cyleyfyrollux ycnoBui: 1) pa3mMuHveM MOTHOCTeH KanHJApHO- 
ICHCHPOBaHHOH UH CBOOOAHOM MKUAKOCTH MOXHO peneOpeyb; 2) wWupnHa 
Opa HacTOJIbKO BeHKa, YTO OONACTH BMAHHA NPOTHBOJeEKAaMINX YYaACTKOB 
3eEPXHOCTH CTCHOK Ha 3aKJIIOUCHHbIeC MeCKLY HAMA CJIOH KalHJJIApHO-KOHJeH- 
OBAHHOH KHAKOCTH B3aHMHO He TepekpbiBaloTca, 3) MOJIeKYJApHaA CTPyK- 
Ja HE OTJHUHMA OT OOBEMHOH (asbl 34 HCKJIFOUCHHEM TpaHHYHbIX CJIOeB Tep- 
[, YNOBJICTBOPAIOMHX YCJIOBHIO 2. 

B 9Tom ca1yyae MoxHO HB (1), (4) u (7) NOMyYHTb COOTHOIMeHHE 


Yr, 
dV v 
—Fe = + [cos 6 + \ (v0 — ») dT], (8) 
i, HHTerpupyaA MO YacTAM HM peodpasys: 
tho Ps 
2 Bethel ied \ ——— Rin edn ae 
el Gres pc etre Pd] =, [2005 aR | 7 P| (9) 
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Tlpouspoguan — dV/dS, wmerwllad pasMepHOCTb JVIMHBI, AA lipocteti 
culyyad MIOCKOL We C NOYTH MapaJJebHbIMM CTeHKaMM (HalpHMep, BOM 
TOUKH KOHTaKTa JBYX IWapoB usM Wapa ¥ MocKocTu) paBHa D/2 (puc. 1), 
D — wupuua went. B cryyae nop bopMbl, O1M3KOl kK UMMHApMyecKOH, — a 
paBHO MONOBHHe rupaBsuyeckoro pagquyca. B oOmlem cayuae — dV/dS=e 
MOMKHO CUMTATb MepOli IWIMPHHbI MOp B CeYeHHAX, re pacnosox*KeHbl Karly) 
jiapuble MenucKu. YpaBnenve (9) o6o6maer chopmysty KenpBuna c yuerdy 
BJIMAHHA aCOPOUMOHHBIX CJIO€B Ha KallHJJIAPHY!O KOHJeHCaLuto. 

IIpHmMeHuM 3TO ypaBHeHve JIA pelleHHA CJeMyIOUlMx 3aqay: 

1. Hatirn usorepmy cop6iuu MapoB MOpHcTbIM TeJIOM C 3aaHHOl CTp 
TypHOH XapakTepucTuKOli, HanpuMep, korqa usBecTHa* dyHKuud V = V( 
eCJIM H3BeCTHa H30TepMa aycOpOlMH TeX 2%Ke apoB Ha TJIOCKOM MOBepXHot 
TOM 2Ke IIPHpOsbl, YTO H CTeCHKH MOp. 

2. Haliru crpyKTypHy10 XapakTepHcTHKy MopucToro Tesla, 3HaA M30TeR 
copOWHH mapoB u M30TepMy UX ajcopOlMH Ha MOCKOM MOBepXHOCTH Tou 
IIPHpOAbl, YTO HM CTCHKH Op. 

3. Halitu u3 cop6uHoOHHOl M30TepMb! JIA NOpHCTOrO Tesla H3BeECTHOM CTP 
TYPbI WHPHHY Mop B MecTaX HaXO*KJCHHA MCHHCKOB B PYHKILMH JaBJIeHHA Map| 

4. Haiitu usotepmy agcop6uun I =I(p) u3 HaOmtofenni copounn il] 
HaJIMUHH KalWJJIApHOH KOHJeHCallLHH B MOPHCTOM Tevle C H3BeCTHOH CTpyKTyp 

3agaua 1. Onpegenus us (9) HH = —dV/dS, mpi moxem, NObSY#) 

i 


CTPpyKTYpHOH XapakTepHcTHKOH, Halitu V — OObeM 3aNOHeHHBIX Nop H, fl 
6apuB SI'(p), Hatta cop6uuio napos W ja aHHoro JaBlenua Mapa p. Taki 
NYT€M MOXKHO NO TOUKAM MOCTPpOHTb M380TepMy COpOlHH. 
Sanmaua 2. V3menenve cBoOoqHOH 9SHeEprHH MpH eHCTBUTeIbH 
(He BHpTyaIbHOM) PaBHOBeCHOM Tipolecce JecopOuHH MOXHO HaliTH, OCHOB 
BaACb HeMocpesCTBeHHO Ha OMpefeseHHH XHMMYeCKOrO NMOTeHI[Haa: 
Ww, ; | 
U—Us= | (uo—n)aW, (I 
Ww 
rye uw — PyYHKUMA TepemMeHHOK uHTerpaluu W. 
CpapyuBan (10) c ypaBHenHvem (3), B KOTOpoM OTOpacbIBaeM, KaK MAlJIb 
BTOpOH H TpeTHH WWIeHbI B NpaBO YacTH, NomyUHM: 
Ww, W, 
| (@—w aw rT \ (in 0.) aw : 
W 
Sus T, SS as Tr P (1 i) 
60s 0 + | (4g — yu) dF 6 cos 6 ++ RT \ (in 2°) ar 
Li Th 


B wacTHOCTH, JIA MeOH MOBepxHOCTH cop6eHTa NomyuuM 


Ore iP, ? (1 


6cos9-+ RT \ (in oye 


i 


if 


rye W. u Ie coorsetcrsyor m060i yupyrocru napa, py KOTOpOH yxKe 07 
CyTCTByeT KallMJWIsApHad KOHAeHCanuA. KoneuHo, ecm jlecopOuua mporeKaé 
He BIOJIHE PaBHOBeCHO (KaK, HalpMMep, Ip HasHYMM OyTHIIOUHBIX Nop), 7 
Su S) HCTHHHbIe MeCHbIIe BLIUMCIeHHbIX MO (OpMyviaM Chiyen (12) 

Mbt BuyuM u3 (9) u (11), 4T0, snan W = W (p) u Ir'—T(p) ua onsit 
HDIX [AHHBIX, MOXKHO MpOCTbLIM TpaiwyecKHM MHTerpHpoBaHuem, 3ayaBa 
MPOHSBOJIbHBIC SHAYeHHA P< Ps, MOVANT PAX Nap COOTBETCTBeEHHBIX ef 
yenHH S u H =—dV/dS. 310 nosponuT nocTpouTb no TouKaM rpauKk 3é 


5 a 
Hampumep, #3 H3Mepenuli no MeTOLY BAaBIMBAaHHA PTYTH. 
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lamoctu —dV/dS or S; orcioga rpacbwueckuM unNTerpHpoBaHHem MoxKHO 


jm V=V (S), a caeqopaTembHo, nocrpouTs rpapuK 3apucumocra V = 
D (— dV /dS). J 


WSanaua 3. V3 ypapnennit (8) u (11) umeem 
— sa()= \ dW’ l 
aS Jc Gig uly (Uo— w’) D (13) 


W’ — pbynxuna uw’; W" — bynkuusn pw”. 
»Bepa uutrerpan or o6enx yacreli ypaBHenusd uv HHTerpupya cweBa Mo Yac- 
41, a ClipaBa MeHAA MOpsAOK HHTerpHpoBaHus, MoOJyyHM 


Wo 
Z=(V)—V)—SH =0 \ 2 =) aw’= 
Ww 
. - (14) 
é = 0 (to— vw)? \ (u' — uw) dW’. 
WwW 


Murerpupys mo uacram, HakoHell, MouryuHM: 
Deo 
Z =0(vo—w)? | (Wy —W") dp’. (15) 


Be 


Ec cTpykTypa Tejla W3BecTHa, a CJIeqoBpaTembHO, u3Becrsbl V u S B 
mkuuu H, TO Z MOXHO CUHTAaTb H3BecTHOH dbyHKuneHh H: Z = (#1). 
ya U3 ypaBHenua (16) MoxHOo HalitH H no tbopmyse: 


Lo 


H=¥| 2) (Wo— W’) dp], (16) 


Uo— vv. 
pe 


e. rpabwyecKHM HHTerpHpoOBaHHeM C TOCJeAYIOUMM HCIMOJb30BaHHeM rpa- 
iKa 3aBucuMocTH H ort Z. 

Sayaua 4.Ecmu H wu3pecTtHo B (PyHKUHH p HOO TO BbIILeH3JIOXKeHHO- 
y MeTONY pelleHua 3ajauM 3, WHOO H3 OMTHYeCKHX HaOsMOJeHHH, Kak B 
ipitax K. B. Umytopa* (°), To aycopéuuio I’ mMomxuo HaliTH, KaK BHHO 
3 (9), m0 dopmyue: 


1 d[(o—¥) H] __H , (¥o—w) dH ___ 1 d(H In(po/p)) 
= gine} “di an BE duler i eo: wen (Polp) ~ a) 


U du. 
B cayuae, ecu H tlomyyeno HCMOb30BAaHHeEM H30TEPMbI COpOWMH, Mpo- 


W —V/v 
@ H TOUHee NoMbsoBaTbcaA ypaBpHenwem I’ = ———,ryJe V u S, no upeg- 
JIOZKEHHIO, H3BecTHbIe (pyHkuuH /. 
Vucrutryr tusnueckow XHMHH Tlocrynuaio 
AkaylemuH Hayk CCCP 21 XI 1956 


IMTHUPOBAHHAS JIUNTEPATYPA 


1B. V. Derjaguin, Acta Physicochim. URSS, 12, 181 (1940); YK®X, 14, 137 (1940). 
V. Derjaguin,Disc. Farad. Soc., Ne 18 (1954); Trans. Farad. Soc., 36, 406 (1940); Acta 
ysicochim. URSS, 5, | (1936); Koma. xypu., 18, 207 (1955). 3 J. Langmuir, Science, 
, 430 (1938). 4A. N. Frumkin, Acta Physicochim. URSS, 9, 313 (1938). °K. B. 
My ToB, KX, 9, 345 (1937). ° J.L. Shereshefsky J. Phys. Chem., 59, 607 (1950). 
3. B. Jeparun, 3. M. 30pun, KX, 29, 1010, 1755 (1955), MAH, 98, 93 (1954), 


* Bouskue mo uern onpits: Ilepemescxoro (°) tTpe6yioT Aaa cBoeH HHTeplpeTanuu 
eTa KPHBH3HbI CTeEHOK KOHH¥eCKOrO KallHJspa, MpHMeHeHHOrO HM. 
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Jleoxnaynn Akagemun nwayx CCCP 
1957. Tom 113, Ne 4 


PH3HYIECKAA XHh 


MW. ©. E®PEMOB u C. B. HEPMHHA 


K BONPOCY 0 NMOCTPOEHHH KMHETHYECKON TEOPHH 
MNPOLECCOB )KEJIATHHHPOBAHHA 


(ITpedcmaeaexo axademukom A. H. Ppymkunoim 21 XI 1956) 


IIpo6ema o6pa30BaHua resieH, act MH pa3JIMYHbIX TaKTOMAHBIX CTPyKK 
CpaBHHTeJIbHO JaBHO NpMBJeKaeT K CeO€ BHHMAaHHe UCCJefoBaTesleH, MHeH| 
KOTOpbIX O IIpHpofle 9THX CHCTeEM 3HAYHTEIbHO pacxogatca. Msyuenve npottil 
COB XKeaTHHHpOBaHHA pasOaBJIeHHbIX 30/leH HW CYyCNeHSHH MOKasbiBaeT, 
oO pasoBaHlHe reset B pe NOAOOHbIX CHCTeEM MOXKET ObITb OObACHEHO (PUKCall 
KOJVJIOMJHbIX YACTHI Ha CPpaBHHTeJIbHO JaJIeKHX PaCCTOAHHAX 3a CueT CHU Maw 
HOJeHCTBHA MOJIEKYJIAPHOFO HW HOHHO-9JIEKTPOCTAaTHYeCKOrO MpOHCXOMMeHHA || 

Ilpu paccMoTpeHHu MOBeAeHHA KOJJIOHJHbIX YaCTHI, B YCOBUAX, ONpefedsy 
IMx OOpasoBaHve MOOOHBIX Tee, BbIABJIACTCA BO3MOKHOCTb nposejleni 
aHaslOruH MexKAY MepeXoJOM Tes MOJIEKYJAPHOFO CTPOCHHA H3 KUAKOFO B TBE 
Jloe COCTOAHHE VW XKeMATHHHPOBaHHeM pasOaBJICHHbIX 30NeH. B nocmeqHeM cay i 
B3aMCH CHJI NPHTAKEHHA M OTTAIKMBaHHA Me2K[ly OTJCbHBIMH MOJIeKy Jal 
BbICTYHalOoT CHJIbl MOJIEKYJAPHOTO MpHTAXxXeHHA H HOHHO-3JIeEKTPOCTaTHYeCKG! 
OTTAIKHBaHHA M@KLY KOJJIONAHbIMH YacTHIaMH. AHaNOruaA CTAHOBUTCA OUeBH) 
HOM, CCIM CPaBHHBaTb MOTeHWaIbHY!IO KPHBY!O B8aHMOJeHCTBUA MOJeKyw (p 
la) c y¥acTKOM NOTeHUHAbHOH KPHBOH B3aMMOJeHCTBHA MeKAY KOJIMOMAHbIM 
YaCTHILAMH, PaCHOJIO*KeHHbIMH BUpPaBo OT TouKH A (puc. 15). Hannune moret 
WaJIbHoro Oapbepa H Ooslee HH3KOPO SHEPreTHYECKOFO YPOBHA 3a ero Mpesena i 
WIA CyuaAd B3aHMMOJeHCTBHA KOJIWIOHJHbIX YaCTHIL yKa3bIBaeT Ha BO3MO2KHH} 
pewakcCauMOHHbIM XapakTep UX duKcallun. 

Vicxoqa 43 9THX MpefcTaBJIeHHH, MO2%KHO YCTaHOBUTb MIpHpoky cCABHrOBd 
YUPyrocTH, ABJIAIOWeHCH OCHOBHbIM NIpH3HaKOM 2Ke/laTHHAPOBaHHOM CHCTeMIf 
a TakxKe PaCCMOTPeTb NOBECHHE KOJJOMAHbIX YaCTHIL BHYTPH resa. Jina STO! 
HeOOXOAUM y4eT B3aMMOJeHCTBUA He OTIIbHOM Mapbl YacTHU, a HX COBOKYHH 
CTH, COCTABJIAIOMeH KBaSHKPHCTasIMyecKy!O pellleTKy reas. 

Baaumuad PUKCAIMA YACTHIL Ha PaCCTOAHMAX, COOTBETCTBYIONIMX MOMO2%KeHY| 
NOTeCHIHaJIbHbIX AM, OJHOBPeCMCHHO JOJ2KHAa OOYCIOBIMBATb MHHHMAJIbHOe 3H 
YeHHe NOTe€HWHaIbHOK SHeEPrHH CHCTeMbl B IeJIOM, OTBeYUaIOlee yCOBH 
QU cucr/dh = 0*. 

B cayyae o6paTumoro seMeHTapHoro MepeKoca (cBUra) CHCTeMBI 3TO yell 
Bue OyfeT HapylWieHO H SHEpreTHYeCKHHi YPOBeHb CHCTeMbI NOBBICHTCA, 4 
B COOTBETCTBHH C H3BeCTHBIM COOTHOIWeHHeM dF =dR, rye R — paGora BHeLIHY 
cu wu F — cpoOojHad 9Heprua, TpeOyeT IpHsO%*KeHHA BHEWHUX CBHTOBbI 
ycumit. [Ipu Masmbix yrmax nepexoca o dR = « do, rae t — Hanpaxenue CBE 
ra. CneqopateuibHo, 


oh dE 1 
ORE ( | 

= Takoe cocTroaHue CHCTEMbI HE O3HayaeT, OYCBHAHO, HCTHHHOTO TePpMOAHHAMHYeCKOrLO pa 
HOBeCCHA, OTBEUAIOULeErO BO3MO}KHOMY HaHHH3INeMy yPOBHtO SHEpruH. B Halulem cayuae, OJHak 
AOCTHKEHHIO STOTO HaHHH3IUerO YPOBHA BPeMeHHO IpeNATCTByeT NOTeHUMAMbHbIL Oapbep. I] 


clenHee OOYCNOBNMBACT PeaKCalMOHHDI Xapakrep JadbHelwux mpoueccos, onpesemsoULH 
cTapeHHe 2KelaTHHHPpOBaHHOH CHCTeMBI. 
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}yeuropaa ynpyroctp 


Sean (2) 


#1 9TOM cucTema OyJeT BecTH ceOa, Kak Presb, CCIM BpeMA peaKcalluH KOMWO- 
bIX YACTHI, KaK IPH NMpoweccax HX CIMMNAHHA, TaK HW MPH Mepexoje B BaKaHT- 
MECTO KBa3HKPUCTaJWIHYeCKOH pelleTKH OyeT CyecCTBeEHHO MpeBbIllaTE 
TeJIbHOCTh BHEIWHUMX BosjelicTBHH. B csyuae 
\OMIOMCHHA OMHOFO U3 YKAaSaHHbIX YCOBUIi cH- 
fa OyAeT UM ObICTpO cTapeTb wIH ee ynpyrne 
icTBa OyyT MaCKHpOBaTbcA TeKyyeCTbIO. 
B kauyectBe nepporo upuOimxKeHuA pH yuere 
JIEKTHBHOFO B3aHMOJeHCTBHA KOJIJIOHJHbIX Yac- 
, OOpasyloulMx pelueTKy rea, paccMOTpuM Xa- 
‘Tep NOTeHWMaIbHOH KPHBOH JIA «npoOHOl» A | 


I 
Tub! B, uMeolleH AByX 2KeCTKO 3aKpelvieH- ef 6 
< CHMMCTPHYHEIX Coceyeli A u C (puc. 2).B stom (| 
qae rlyOuHa NOTeHIHabHOl ambi VU, ompere- 1 h 
Wiad PuKCalMiO YaCTHI B y31aX pellleTKH, OKa- rv) 
| 


3A€TCA SHAYHTEIbHO OOubUIe, YeEM MPH B3aHMO- liga 
CTBHH JBYX OTJeJIbHbIX YacTUL (puc. 16). B no- 
JHEM CJly¥ae [VIX BOSHHKHOBeHHA sMbI, PuKCH- PHc. 1. Tlorennmanpuie Kpu- 
Olle, BIPOYeM, TOJIbKO HX OTHOCHTe/bHOe pac- Balk Cartes ela oe oe 
AHHE, OblIO HEOOXOAUMO, YTOObI HA HEKOTOPOM cryn npu HanwuuH aMbl Ha 
SCTOAHHUM CHJIbI IIPHTAKeHHA TpeBbllWasH CHIBI JlaJIbHeM paccTosHuH 
‘ankKuBaHHA. IIpu KonMeKTHBHOM 2Ke B3aHMojel- 
SMM MOTCHIMAJIbHbIC AMbI JIA MpOMeKYTOUHBIX YACTHIL OyAyT CylllecTBOBaTb 
Ke IPH YCJIOBHH, eCJIH Ha JIOObIX pacCTOAHHAX CHJIbl OTTAIKHBaHHA Mpe- 
MaroT CHJIbl MpuTAxeHHA. EcTecrBeHHO, YTO TaKHe AMbI MOFryT IPHBOAHTb 
K B3aMMHOH (PUKCaWHH YaCTHI, KOJ- 
JIOHMAHOH CHCTeEMbI Ha OMpeseJIeHHbIxX 
paccTOAHHAX TOJIbKO Np yCJIOBUH 
OrpaHHyeHHOrO OObeMa CpefbI, PUK- 
CHpytollero MaKCHMaJIbHoe ylasieHHe 
KpalHUXx YaCcTHL AUCMepcHoH dasbi*. 
Kpome Toro, HeoOxojuMa HeKOTOpad 
MHHHMMaJIbHad KOHICHTpalvA JHC- 
mlepcHoH dba3bl, TaK Kak HHaye ray- 
‘ OHHbI COOTBETCTBYIOWLNX NOTCEHUHMAJb- 
. 2. CymMapHad MOTeHWHasIbHad KpuBaa 
(MOJeHCTBHA «MpOOHOl» YaCTHIbl C YacTH- HBIX AM OyAYT MaJIbl 10 CpaBHeHHIO 
nama A uC c sHeprHelt OpOyHOBCKOrO [BHXKeHHA 
uM (buKCalluA “YACTHY, He OyfeT UMeTb 
mecta. Ec o6beM cpefbl He OyseT 
aHMueH HJM KOHUeHTpalluA B OrpaHHyeHHOM OObeMe OyfeT HWKe MHHH- 
[bHOH, TO 2KeMATHHHPOBaHHe BOSMOXKHO TOJIbKO IPH HaJIMYHH NOTCH MaJIbHbIX 
C OTPHUAaTeJIbHbIM 3HayeHHeM SHepruu (cm. puc. |) H OyqeT MMeTb MecTHbIli 
akTep (bOKKyAUMA H OOpas0BaHHe TaKTOWJHbIX CTPYKTYP). 
Ha ycnopua (uKCallHH YaCTHL CyWeCTBeHHOe BUIMAHMe OKasbIBaloT HX opma 
asMepb!. M3BecTHO, YTO paBHOeHCTBY1IOWad ME2KMO.ICKYJAPHbIX CH NPHTa- 
[MA 3ABUCHT OT POPMbI COuIMKaeMbIX NOBepxHocTeH. JlerkO NOKa3aTb, YTO OHA 
ACHT OT TOJIL[MHbI B3AHMOJeHCTBYIOUIUX UaCTHI, B TO BPeMA Kak PaBHOseli- 
yIOULaA HOHHO-3IEKTPOCTaTHYeCKHX CHI OTTAMIKMBAHHA MpaKTHYeCKH OT TOVI- 
Ibl HE 3aBHCHT. 
AcxolA 13 MaKPOCKOMMYeCKOH TeEOpHU MOJIEKYJIAPHOLO B3aHMOeHCTBUA KOH - 
CHPOBaHHBIX Te (3), HO JONycKad B KayecTBe NPHOMMKeHHA al {MTHBHOCTS 
IMOeLICTBUA OTJCJIbHbIX MUKPOOObEMOB, OONaaiOUlHX CBOMCTBAMH KOHJeH- 
a 


* Tlo-BHAHMOMY, K TAKOMY THMY KBA3SHKDUCTAIIMIeCKAX P22TOK CMeMyeT OTHECTH TeKcaro- 
9 
Hble PelleTKH H3 YACTHIL CHHTeTMHYeCKOrO aTeKCa, H3yTeHHble TamubroHom 4 Tammom (?). 
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CHpoBaHHOH cpeyibl, HalijleM, CYMMHPyA SHEPrHio OTAebHbIX MHKPOOOBEN 
oOllee BbIPAKeHHe JIA SHEPrHH B3aMMOJeHCTBUA MeKAY ABYMA WNaCTHHKa,, 


OTHeECeHHOH K @]MHHUe MOUau: i 
A 2 4 | i 
a 2h E ~ 1 + b/hy? = (1-+-2b/h)? |’ it 


rye A — nocTosHHasd BeMunHa ub — TOMUIMHa MlacTHHKH. ‘ Ls 
IIpu 6 = oo BecTo (3) NOyaHM BbIpaxkeHve, H3BeCTHOe M3 CTPOTOH Mahg , 


cKomHuecKol TeopunH (8) H COOTBeETCTBYIONIce CLYYAalO B3AMMOMeMCTBUA ABYX NG) 
IIpOCTPaHCTB, pasf[evIeHHbIX 3a30poM A: i 
A ti 

Gane 2h? a 

CneqoBaTeJIbHO, | 
U  atjuoca’ etn peowiens | ' 

ep. (1+ bj? * A+ 26/hp i 


ny Cla ae 
Ha puc. 3 9Ta 3aBHCHMOCTb TpecTaBsleHa KPHBOK a. (%) , KoTopas 
co 


Ka3bIBaeT, UTO BIIMAHHe, TOJIMJHHbI GaCTHI, Ha JHEPrHIO UX B3aMMOjJleHCTE 
HeCYLIECTBEHHO TOJIBKO B CiULyYGUae OYCHb Mail i 


/ paccTOAHHi MexKAy yacTHuamu (MopsayKa 1m 
HX TOMI). [Ip paccTOMHuAXx Ke OHoro 
Uy} pAqKac pasmMepaMH uwacTHIL MOJIeKyIApHaa 
s cTaBIAIOWlan SHEprHH BsaMMoOselicTBuA Mf 
> ; F 7 MepHO BBOe MeHbIUe pefesbHOrO 3HaveHT 


Ha ocuose (*,°) H Cc yueTOM ypaBHeHHg® | 
MOXKeT ObITh MO YYeHO BbIPAxKeHHe JIA B3aH 
Puc. 3. Kpupaa sueprum p3aumo- J[CHCTBHA JByX MWwlacTHH. Hampumep, AIA Cc 
JIeHCTBHA KOJIJIOMJHbIX uaCTHIL B yaH, KOra paccTOHHve Me2K]Y yacTullah 
PYHKUMH OTHOWCHHA TOMUMHB Ya- ZyauyTebHO MeHbIMe TOMULMHbI MOHHOH aTM 
CTH, b K 3a30py Mexay HuMH A ccbepb, OHO OYeT HMeTh BH 


T kT \2 4 68a 2 4 ( 
U=FD0(z) pe | ae Nee 


rye D — quanekTpHueckan MpoHMlaeMocTb cpebl; Z — 9eKTpOBaseHTHOCH 
IIpOTHBOMOHAa: € — 3apsay QIeKTpoHa; ©,.— MOCTOAHHAaA BeMunHAa, OMsKaa | 
NOpAAKY K ej\MHuue; 6 — TomuMHa dac- 

THIUbI; 6 — pa3sMep MOJIeKYJ “aCTHIBI; > Se 
¢ -— TIOBEPXHOCTHOe HaTAKeHHE Ha rpa- yj is yj 
Hue YacTHILa — pacTBop; A— paccTos- y a /) 


HMe MexKAy uacTunamu; kT — umeer 


! 


> 


oObluHoe 3HaueHHe. 08 Se. 4 
Pa3sauunple Kpuppie U (h) na puc. 4 jj SS, 


COOTBETCTBYIOT Pa3HbIM TOJUIMHAM TpeX Ug 
B3aMMOfeHCTBYIOMNX uacTHl. M3 co- (4 a 
MOCTaBJICHHA KPUBHIX CNeLyeT, YTO pH 

YMeCHbIUeHHH TOJIMMHbI YacTHy, oT 20 oO Q 

5 Mu. riryOuHa NOTeHIMaIbHOL SMI yBe- // 

JHunBaeTCA Ooee vem B 4 pasa. Hanu- Us 
uve Ooslee BbICOKHX 9HeprervyecKHx 
Oapbepos H Oonee rmVOOKUX NOTeHUMab- Puc. 4, Tlorenuuasable Kpuppie 110 curyaa 
HbIX AM B CJLYYae YACTHIL WAaCTHHYATOH  B3aHMOselicTBHA KOMMONAHBIX YaACTHI pas 
(bopMbI JOJKHO, OYeBUAHO, OMpefeATR AA HOK pene a 5 Mu; 2 —10 My 
OOJIbILYIO 2KeCTKOCTh uKCaNHH 3THX TOSS EMER J 
“WaCTHY, M OOJIbLyIO MX YyCTOHUHBOCTD 

NPOTHB CIMNaHHA TO CpaBHeHHIO Co cibepHyecKHMH yacTulamH. Jina onucaHMt 
PeabHbIX KBASMKPUCTAJWIMYECKUX PeleTOK cNefyeT YUMTHIBATb NOH AMcHepe 


HOCTb KOJIJIOHAHbIX YaCTUL. Oynako NIPHAWMMNAaJIbHO TlOBeXeHHe UWaACTHIL B Pp 
848 ) 


Y 


0 20 30 60) 50 BOmp VAL 
vs 


a: 


| 
| 


ke eA JOJKHO ObITb TaKMM Ke, KaK H B PaCCMOTPeHHIX BbILe cryyaaX. 
NOrveH STOMY ABJIAeTCA MpOABMeHHe YHPyrHx CBOIICTB KaK y Kpuctanan- 
‘AX, TAK HW Y AMOPQHbIX Tew. » 
Foobpaxkeniia, H3JIO*KEHHbIE B Havae COOOWLEHHA MH Kacalollnecs MpHpoybl 
JeccoB *KelaTHHUPOBaHHA, MOFyT ObITb paclipocTpaHeHb! Ha Takue CHCTeMBI, 
BBICOKOKOHILEHTPHPOBAHHbIe IMYJIbCHM HW MeHbI.B nocueqHeM cylyuae paBHo- 
(0€ COCTOAHHE COA, PaseAIOWerO NysbIPbKH Ta3a, onpesennetca anreb- 
JeCKOli CYMMOM MOJIEKYJIAPHOH COCTaBAAIONeli PaCKMHHUBAIOLNero aBeHHuA, 
Olle pH 9TOM OTPHUaTeIbHOe 3HayYeHHe (YTO yCOOTBeTCTByeT cTpemue- 
1 IY3bIPbKOB K COH2KHHIO) M MOHHO-SJIEKTpPOCTaTHYeCKOl cocTaBsioMleli 
O aBJICHHA, HMeIOUeH MONOKUTeIbHbIL 3HaK. 

ITAVYHTEMbHOM OCOOCHHOCTHIO NeHOOOpasHbIX CHCTeEM ABMIAeTCH TO, YTO HX 
2KOC (CABHT) COMPpOBOXaeTcA HE TOKO JeopMalnel c0eB, pasleAIOWNX 
‘UlbI, HO H H3MeHEHHEM yJleIbHOi NoBpepxuocTu (°). B HanGouee npoctom 
fae, Kora Ip TepeKoce CHCTeMbI NOTeHUHabHad SHEPruA B3aMMO/eHCTBUA 
AY MoueKyJaMH B OODeME CuI0eB, PasjeAIOMNX Kan, OcTaeTCA 1pakTH- 
HW HeM3MeHHOHM JA nudpepenunana TOH YacTH CBOOOAHOH SHEprHu, KOTO- 
3aBHCHT OT NOBepXHOCTHOrO HaTA2KeHHA, MOXHO HanWCaTb BbIparKenne 
= d(sw), rye ¢ — NOBepXHOCTHOe HaTAKeHHe, 3aBHCALee OT KOHIEHTPalHH 
Ky cTaOwIMsaTOopa Ha MexbasHoit NOBEPXHOCTH, H © — YlebHast T10- 
<HOCTb CHCTeMBI. 

Acniomb3yHi MocleqHee BbIParxKeHHe, MOJyINM Ha OcHOBaHHH (1) u (2) Mocne 
“BETCTBYIOWUX IpecOpas0BaHuli 


29 dco 
c= F(ct oo), (5) 
dt 2 ds 
HE GES mlehOphe ©) 
d — pa3mep karin. 
ewuurpanckni TEXHOJOPHYeCKHH + HHCTHTYT Tloerynuso0 
uM. JleHcoBeta 16 XI 1956 
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PH3HTECKAA XHM 


r. B. KAPIIEHKO 


POJIb HABOJOPA)KHBAHH A 
MPH KOPPO3HOHHOHM YCTAJIOCTH CTAJIM 


(ITpedcmaeneno axademuxom II, A. Pe6uxdepom 20 X 1956) 


B npegbiyiinx pa6orax (1) Mbl pas3BHBaJsIM aCOpOMMOHHO-3IeEKTPOXHMH eC 
Ipey[cTaBJIeHHA O MCXAHH3Me KOPPO3HOHHOH ycTasIOcTH CTamH HW OOpallaiH B 
MaHHe Ha H€BO3MOXKHOCTb CBAZATb HHTCHCHBHOCTb OOMeH KOPPO3HH C pasBHTH| 
KOPpO3HOHHOM ycTasocTH. Syecb Mbl IIpHBe/leM HEKOTOpble NOMOReHHA, JONG 
HAIOWMe Hall BO3SpeHHA Ha KOPPO3HOHHY!O YCTaJOCTb CTaJIH MIpH BBbICOKi 
aMIJIMTy ax HallpsAKeHHsA. | 

IIpu ofHOBpeMeHHOM JeHCTBHH Ha MeTAJIJ1 KOPpOSHOHHOH CpefbI H NOBTOpHI 
TI€peMeHHbIX HallpsAxKeHHM MPOWCXOAAT aycopOuHOHHble, Audpy3HOHHble HU Kol 
POSHOHHbIe (9JIeKTpOXHMMYeCKHe) ABNeHHA. Koppo3sHOHHO-arpeccuBHaa cpef 
BbISbIBAeT KOPPOSHOHHOE MoparkeHue BCX NOCTYMHDIX [Js HC AHOMHBIX YUACTK\ 
MOBepXHOCTH MeTaJia, HO pee YeM HavHeTCA KOPPO3SHOHHBIM Mpouecc, TI 
H30H]eT ajcopOlua MOBepXHOCTHO-aKTHBHbIX KOMMOHEHTOB cpebl (crelii 
cbuyeckad afcop6UHA HOHOB HH MOsIeKyJ). OTa acopOlWHA BbISOBeT TepMo]{ 
HAMHYeCKH HEM36eKHOe CHHXKEHHE MPOUHOCTH MeTasisia (7), KOTOpoe B YCHIOBHS 
WMKIMYeCKOrO HarpyKeHHA MPOABJIAeTCA B CHH2XXCHHH BbIHOCJIMBOCTH B ABJICH| 
AX ajlcopOuHoHHON ycTasocTH (°). | 

Ha KaTo,HbIX yuacTKax afcopOupyloTCA KaTHOHbI BOAOposa. BocctaHopsed 
HbIi Ha MeTasle ATOMapHBIM BOAOpoA AuppyHAMpyeT B pellieTky Mera} 
HaBOJOpaxKHBaeT ee (IPH STOM BO3MOXKHO OOpas0BaHve THAPHOB) HM BbISbIBAa 
NOABIeHHe BOMOpOAHOK xpymkocTnH. Boqopoquan XpyMKOCTb KaTOJHBIX yuacTKd] 
MeTaJIJIa MOKET OKA3AaTb BIIMAHHE HA KOPPO3HOHHO-YCTAaJIOCTHY!O IIPOUYHOCTb CT 
JIM B CJlydae MopaxkeHHA BOAOPOAOM 3HAYHTeJIbHbIX MO rtyOMHE yuacTKOB MeTad 
Jia, YTO OKa3bIBaeTCA BOSMOXHBIM Ip JesopMalMv MeTaia, Korfa BOROpA 
IIPOHHKaeT B TlyOb MeTaJJIa MO MJIOCKOCTAM C]BHTOB. 

Onpit M. 1. UaescKoro, npoBeseHHble, B Hallleii JaGopaTopHH, NoKasawH, 47 
HaBOJOpaXUBaHHe CTAaJIM B Npolecce ee JepopMallHH CTATHYECKH MPHJOXKeHHbI 
CHJaMH MIPOHCXOHT TO MIOCKOCTAM CBHTOB C OYeHb BbICOKOM CKOPOCTbIO. | 

OnbiTbI OblIH NMocTaBNeHbl TAKHM OOpasoM, YTO OOpaslibl MATKOH cTasu4 
WHametpom 10 MM ABJIAINCb KaTOaMH HW aHOJaMH* B BaHHe C KHCJbIM SJIeKTPC 
JIATOM H OJHOBPeMeHHO PaCTATHBaJIMCb Ha pa3spbIBHOH MawMHe MM-12 c nocte 
AHHOH CKOpOcTbIO (V = 16 MM/ MHH) BIOTb JO paspbiBa B Teuenuve 1—2 muH. OT 
IIPHBOJHJIO K XPYMKOMY pa3spYWIeCHHIO KaTOMa M3 MWNAacTHYeCKON cTamu NO T00 
KOCTAM C/[BHIOB, TO XOPOINO BHAHO 43 pc. | a, IpHyemM NpouHocTs cH KaNact 
Ha BeJIMYHHY OKOWIO 10% , ACTHHHBIe Ke HAP sA2KCHUA CHUKANUCh UPHOMU3HTeIbH 
B 2 pasa. Anogquble 0Opasiibi He TepAH CBOel NaCTHUHOCTH HM NpoUHOCTH pag 
PbIBaIMCb TaK Ke, Kak OOpasi{bl Ha Bosqyxe (cp. puc. 1 6,u 1e). B cnyuae mez 
HOrO aHOjla HW CTaJIbHOrO KaTOJla B YCOBHAX, KOrMa Ha KaTOJe He BHINeIANC 
BOMOpOR, yKasaHHbIX ABJCHUU He HaOsOfaNocn. ; 

B onvcaHHoM OMbiTe HOH! BOMOposa BOCCTaHaBIMBaINCch Ha MOBepXHOCT 
RepopmMupyemoro crambHoro oOpasia, WH BOMOpok B aTOMapHOM cocTOsHH 


* Tok 20 a, maotHoctb ToKa 55,5 a/yM?. 
&50 


aKayl B TuiyOb MeTasa TO CABHTaM, pasBHBaloulHMcA IPH jedopmauyn, 
rem, WudpyH_UpyA B pellleTKy MeTasa, NepeBogqu ero B XpyMKoe CO- 
me. Ilocne sToro pacTaArMBaloline CHJIbI XpyMKO paspylasiiy o6pasibl ny- 
\TPbIBa TO HABOOPOXKCHHBIM MeCTAM MeTaJIJ1a, COBNMAaalollMM C MOCKOCTA- 
‘KOJIbKeHUM (C/BHTOB). 


¥ 


QQ 


Puc. 1. Mecro pasppipa o6pasia cTamH-3. @— 
oOpasel, ABJIAeTCA KATOOM, 6 — o6pasel, ABMIAeTCA 
aHOOM; 6 — pa3spbIB B Bo3qyxe 


BaeTCA MHOMKeCTBO MUKpollesieH, B Mpolecce O6pas0BaHHA KOTOPbIX BOROpOR 
acbiBaeTCA B HHX, NPOHHKadA B rwlyOb MeTasia C JOCTATOUHO OOVIINMMH CKO- 
CTAMH, 3HAUHTEIbHO NpeBbINAalOWHMH CKOpOCTH OObeMHOMi H Jlaxke rpanuyHon 


ddy3uu. 
eramluia MexKAY WedeKTaMu, OOPACHAIONINe B OOLIUHBIX YCJIOBHAX 


YuacTKH M 
BHIIIeCHHY!O TIPOUHOCTb 3OHBI clpura, O6aa1oT HCKaxKeHHOM pellleTKOH, XO- 


m0 Wudpy3HOHHO TIPOHUMaeMol BCeACTBHe AKTHBAIH. VispecTHo, 4TO CKO- 
cTh udpysHu B ucKaxkeHHylO pelleTky Ha HeECKOJIbKO MOpAJKOB BBbILIe CKO- 
eT Wudby3uu B OOEM C MpaBHJIbHO nocTrpoenHolt pemerKon. C. T. Kono6ees- 
nit (4) yKaspiBaeT Ha yBeMHNeHHe CKOpocTH u@py3HH HHKEIA B yecbopMHpoOBaH- 
Ho Mejlb Gosee uem B 1000 pas. 

Hai onpits! MOsBouIMIOT MpefMosaraTb, WTO y TAKUX NOJMKPHCTAaIIMYeCKHX 
TayIOB, Kak CTaJIb, HMerolleH Ha pasfeme MTA — cpejla MHO2KeCTBO MHKPO- 
TOMHEIX H MMKPOaHOMHBIX YuacTKOB, B mpotecce WHKNMYeCKOrO Harpy2Ke- 
if B® KOPPO3HOHHO-aKTHBHOH cpeme IIPOHCXOAMT BeCbMa OpicTpoe HaBofopa- 
uBAHNe KaTOMHEIX YYACTKOB. OveBAHO, STH yAaCTKH ABMAIOTCA CAObIMH MecTa- 
J, 110 KOTOPbIM TpoMCcxOAUT XPYyIKoe paspylenne NpH OoubIUNx aMIANTYNAX 
{IIpsKeHUA, Kora aTO paspylleHHe HacTylaeT BCKOpe mocme Harpy2KeHHa 
jpasioB. Bpema B STOM cuyuae HeJOCTATOUHO [IA S3HAYHTeMbHOTO KOPPOSHONHO- 
) MOpaxKeHUA AHOMHBIX YUACTKOB, T. ©. JIA NOABNEHHA CaObIX MECT B o6pasue, 
oI BIMAHHeM UX pasyMpowHeHHs OT KOPpO3HMOHHOFO Mopa?KkeHHs. 

Dro moyrBepxqaeTca TeM, ¥TO MPH BbICOKUX aMIVIHTY ax HalpsKeHHA T0- 


Sp XHOCTb H30Ma CTaAJIbHbIX oOpaslloB B KOP pOSHOHHO-aKTHBHBIX epefax HE 
Gh 804, 


HMeeT OKUCJICHHBIX MECT WH IIPOMyKTb! KOPPO3HH He OOHAPyXKUBAICTCA B Tpenty 
yctasocTH. ‘BMecTe ¢ TeM ycTaJlOcTHOe paspyleHHe B KOPPOSHOHHBIX Cpt 
IIpH BCeX SHAYENHAX AMMMVINTY HalpsxKeHHA MpOHCXOAHT MpM 3HauHTe: 
MCHbIUMX Hatlps2KeHHAX, YEM B BOSyXe, . 

Ilpu Oosee HH3KUX AMIVINTY {ax Hallps2KeHHA, Kora BpeMA NO paspyud 
WHKIMYeCKH Harpy2XeHHOrFO MeTaJIa 3HAYHTeIbHO, YCIMeBaloT NPOABHTbCAp 
(baKTOPbI, CHM 2KaIOI[He BbIHOCIMBOCTb, a HMCHHO alCOpOlMMOHHble, Wuppysnoy 
WM KOPpO3HOHHbIe. TpelltMHbl ycTaJlocTH B 9TOM CyTy4ae 3alOJIHeHbI MpOAyKy 
KOPpO3HH, a H3JIOM OObINHO CHJIbHO OKHCJICH. 


Cuntaio CBOMM JOJIrOM BbIpasuTb OarogapHocTh akaj. I]. A. PeOmnyil, 


WM OKTOpy (bu3suko-MaTemaTuyeckux Hayk B. VM. JIuxtmany 3a kpuTuueckue 
MeuaHHa. 


VucruTyT MalIMHOBeeHHA HM aBTOMaTHKH Ilocrynun¢ 


Axayemun Hayk YCCP 18 X 1956 
JIbBoB 


HUTMPOBAHHAS JIMNTEPATYPA 
1T.B. Kapnmeu xo, JAH, 77, Ne 5 (1951); Coopx. Bonpoch! MamimHoBexeHHaA HW Mp 


CTH B MallHHOcTpoeHHH, B, 8, 29 (1954); COopH. Koppo3va MetasJI0B H MeTObI SopbObl c\i 
M., 1955. ? TI. A, Pe6uHgmep, WOdun. cOopH., nocBameH. 30-neTuio Benuxoli om 


ckoH CouvanucruyeckoH Pesosrouuu, M3, AH CCCP, 1, 1947, crp. 533. ? B. UH. JI 


Mau, Il. A. Pe6Ouugep, Tl. B, Kapneu ko, BauaHua NOBepxXHOCTHO-aKTHBHEIX | 
Ha mpouecchl AeopMawHH Metaso0B, M37. AH CCCP, 1954, *4C. T, Kono6eeBc Kip 


Vizs. AH CCCP, cep. xum,, Ne 5, 1209 (1937). 
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Horaagn Akapzemun nayrx CCCP 
1957. Tom 113, Ne 4 


PH3HYTECKAA XHMUA 


r. A. KOPCYHOBCKHA 


MOTOOKHCJIEHHE BOJbI KPACHTEJISAMH HA MOBEPXHOCTH 
NOJTYMPOBOHUKOB 


(ITpedcmaeaexo axademuxom A. H. Tepenunoim 19 XI 1956) 


§8 HeqaBHo onyOMKOBaHHOM padote T. C. Tnuxman u M. E, TMognuusesoli 
Ha OCHOBaHHH KHHeTHYeECKHX UCCIeOBaHH COTOBOCCTaHOBJIeHUA THA3HHO- 
) KPHCHTeeH Ha OKHCH I[MHKa BbICKa3aHO MpefNOsO%*KeHHe O TIpsAMOM yua- 
B 9TOH (hoTOpeakUHH BOLI B KayecTBe cy6cTpata oKuceHnA. Ucxoya 13 
2%Ke MpeNOcbwiOK, XOTA H HECKOMbKO OTIHUAIOIMLUXCA OT EBICKA3AHHbIX ABTO- 


yOoro Ha OKHCH WHHKA, IBYOKHCH THTaHa H CyJIb:puse KaMUA, NOMb3yACb 
OOM THAPOKcHIMpoBaHHA Gensoa JA OOHAPyKeHUA paqukKaNoB rHApos 
ila. 

|B wactosiee BpeMA IPHHAT CHeAYIOUMi MeXaHH3M (POTOOKHCeHHA BOJbI Ha 
ACH IHHKa B MIpHCyTCTBHH KucOpoga (?): 


zno ™e + ZnO?, ; 
ie -- Oz a O;, 
oO) a + H,O =e HO, + Orn (1) 


OH- + ZnO=+ ZnO-+ OH’, 
HO; > 1/5H202 ts 1/203. 


PaspayKa HOHa rHApOKCHa Ha MOJIORUTeMbHO 3apAXKeCHHOM ICHTPe MHKPO- 
dUCTaIa NOmynpoBpoquHka (ZnO"*), oO6pa3s0BaHHOM B pe3yJIbTaTe 3aXBaTa 
I€KTPOHA MOJIEKYNOM KUCOpOfa, UPHBOAUT K OOpaso0BaHHlo pasuKasia PHApo- 
cuna. O6naqad BbICOKOH OKHCIAIOWeH CNOCOOHOCTbIO, NOcwIeqHHH UAH pea- 
ipyeT Cc MpHcyTCTByIOWMMH pajuKanamu HO, u Mepekucbio Bo,opofa, NpH- 
Ii K YMe€HbIICHHIO BbIXOfa TepeKHCH, WH, B IpHCyTCTBHH OpraHuyeckUx 
ocCTAHOBHTeyeH, K OKHCeHHIO Mocsequux (°). Jjaxe npouwnad MO OTHOMeHHIO 

OKHCJICHHIO MOJeKysia OeH30Na, B3aMMOJeHCTBYA C THAPOKCHJIOM, TpeBpar 
aeTcH B (beHO, AHPeHH HU BBICIUMe OKCH-MpOM3BOJHbIC, ATO HaO IO aJlOCb 
pH pa3vIMUHbIX (POTO- H paMOXHMHYECKHX peaKWMAX, CBASAHUBIX C TMOsBJICHHEM 
BoOoyHOrO ruypoKcusa (*). 

Tlepexoy 23leKTpoHa OT OKHCH IMHKa K BOfe HeMOcpeCTBEHHO, 6e3 yuacTuA 
poMe?KyTOUHOrO MepeHocuuKa, Kak, HallpHMep, KHCOpO, XOTA NPHHUNMHAIb- 
O BO3MO2KeH, TaK KaK CPOJCTBO BOJbI K 9JeKTPOHY TOTO %Ke NopsyKa, UTO u 
Kucopoya (°), HO JaIbHeHliMi paciay BOfbI Ha OH uw Hc Bprenennem mocex- 
ero B MOJsIeKyIApHOH cbopme, Mpeg_nosoxenubli B. YW. Becenosckum (?), HH 
asy He HaOsiofasca (0-BuAMMOMYy, W3-3a OosbINeH BepOATHOCTH oO paTHbIx 
eakUHit). OfHaKO, KpOMe KHCJIOpOfa, MOXKHO BOCHOJIb3SOBaThCH APYTHMH TMepe- 
OCUHKAMH SJICKTPOHA C JOCTATOUHO BbICOKHM OKUCJINTeIbHbIM MOTCHUHAJIOM, Kak 
alipuMep, KpacuTenamu. Cmoco6nocTbio K 3aXxBaTy SuIeKTpONa H MOCHeLYIo- 
emy (pOTOBOCCTAaHOBJIeHHIO JO JeHkKOCcoeqMHeHUs o6mayaior MHOrHe KpacHTeJIH 
IMBIX Pa3JIMYHbIX KJIACCOB. 

B nauwux ompirax MpHMeHsAIacb OKHCb UMHKa PupMbI KambOayM 4. J. a. 
pasmepamu 3epen | pu. 100 mr nopolika Momelilaiocb B HW KHUM KOHeIL IBYX 
‘853 


tpy6ok TyHOepra, Kya 3aJIMBaJIOCb 10 Ma pacTBopa MeTHJIeHOBOrO Toul, 
KOHYeHTpauun 1,5- 10-4 M B HacbilljeHHOM BOAHOM pacTBOpe 6en3021a (~10 
(cm. puc. 1). Tpy6ku npunauBasucb K BakKYYMHOM yCTaHOBKe H OTKauHBa 


— K Gakyynn 
ycmanobke 


a 


~ 


Puc. 1. Bakxyymuas 
TpyOka JIA OCBeLeHHA 
cyclleH3Hi 


no Japnenua 1 — 5-10°°mm pT. cT. CIpHMeHeHHeEM YF 
pexkpaTHOoro 3aMopaxKMBaHuA UM oOTOrpeBaHHa. 3 
TPYOKM OTMaHBaIHCh H OHA H3 HHX OCBellalacb BT 


Hue 1 yuaca pryTHou mamnol IIPK-2 uepes cBeTopig 


TPbl, BbIeABLIMe PTYTHY!O JHHHIO 366 Mu, TIpHyeM I 
UCXOAMO MOHOe BbIMBeTaHHe Kpacutena. Ilocue of 
WleHHA BOJa H3 -pacTBOpa MeTHJICHOBOrO Touys 


oa ot 


i 


neperoHssiacb B BaKyyMe B BepXHM KOHeI, TpyOKH If 


TeM NOPpy2KeHHA eFO B XHAKHM BO3AYX HU OCTOPOKK 
TloorpeBaHuaA HWKHerO KOHIIa. TpyOKH BCKpbIBa ! 
M JUCTHINAaT Yepe3 OTPOCTOK a@ NepeHBaICA B KIO} 


ciekTpootometpa C®-4, mpHyem B KIOBeTY CpaBHe@ 
HaJIMBaJICA JMCTHINaT M3 HeEOCBeLeHHOK TpyOKuH. Cele 
NOTIOWeHHA JUCTHINAaTa, MpHBeseHHbIi Ha puc. 2, coBMalaeT CO CHeKT 
(peHosla, TOKa3aHHbIM Ha TOM 2Ke pHcyHKe *. 

O6pa30BaHue (beHOsa MOXKET IPOH3OHTH TOJIbKO IyTeM IIpHcOeMHeHHA K 
30y rpynm OH, nmocraBujuKOM KOTOPbIX ABJIAeTCA BOJa HOO HeMOcpeACTBERS 
#60 Yepes OOpasoBaHHe rH{pooKHcH WHHKa ('), OMHAaKO, Kak STO OyeT M0Kass 


qanee, deHoM oOpasyetcA H Ha MOsy- 
TIpOBOMHHKaX, OONaalollHX B BOJHOM 
pacTBOpe KHCJIOTHbIMH CBOHCTBaMH, T0- 
yueMy B HeHTPaJIbHbIX pacTBOpax, MO 
HallleMy MHeHHIO, Oolee BeEPOATHO IIpA- 
Moe yu4acTHe BOJBbI. 

KouueHTpauua oOpa30BaHHoro de- 
HOA IPHOJH3HTeIbHO BABOe MeHbILe 
KOHICHTpauwH pacTBOpeHHoro KpacH- 
TeJIA, UTO COOTBETCTByeT POTOPeaKUMH: 


er Kp i Ky, 
Kp + H20 > K,H + 0H, 
2K JH + K,He + Kp: (2) 
OH- + ZnO+ > ZnO[OH[ ane» 
20H CH; > C.H,OH 4+: H,0 
(Kp — MoueKysia KpacuTens). 


Tloqo6HbmM Ke OOpa3om ObIIH MpoBe- 
JeHbI OMbITbI C ABYOKHCbIO THTaHa (oTe- 


YeCTBEHHOFO MPOHSBOACTBA, KBaMpuKaWWA HeH3BecTHa, pasMep sepeH 2—3} 
KOTOPaw, KaK H3BeCTHO, CeHCHOMMMsHpyeT POTOBOCCTAHOBJICHHe MeTHJICHOBY 


g2 


7 


250 a 300 550 


= 
d 
-_ 


| 
Puc. 2. CmekTpbl nornomenua nucreae 


cycneH3HiH OKHCH WHHKa H JBYOKHCH TH 
B BOJHO-GeH30JIbBHOM PacTBOpe MeTHJICHOW 
romy6oro moce OcBeleHHA B BaKyy| 
1 —cycneH3Ha ZnO, 2 — cycnensus T| 

3 — denon 8 - 10-5 M | 
| 


rosyOoro B BOAHOM pactsope (°) . IIpu stom Tak>Ke HaMH Onl OOHapy2KeH ders) 
(pc. 2), UTO yKasbIBaeT Ha TaKOM Ke MeXaHH3M (oTOpeakUHH,KaK HB Cy 
OKHCH WuHKa. JleHcTBUTeJIbHO, OCBETHB Ha BO3/YXe€ CYCHeH3HIO BYOKHCH THT<|) 
B BOMHOM pacTBope OeH30J1a, OTACMHB NOPOWOK WeHTpudyrHpoBaHHeM HU CE 
CMeKTp MOPIOMWeHHA PacTBopa, Mbl OOHAPyXHIH CPeHOI MPHOMUSHTeIbHO B Ta 
oe KOJIMUeCTBe, KaK JIA OKHCH WHHKa (puc. 3). 


C Apyrok cTopoubl, NpH OcBelleHH BOAHOL CycneH3HH -ByOKUCH TuTAaIh 


HH pasy He Oblia OOHapyxKeHa NepeKucb ROMOpoga, uTO mano A. A. Kpacual 
CKOMY OCHOBaHHe CYUHTaTb ee HeaKTHBHOM B BOMHbIX ycnoBusax (°). TlockonEf 
Mpoueccbl OOpasoBaHuA NepeKHCH BOLOpOAa MU FUAPOKCHua TeCHO CBA3AaHbI Mex 
coOoH, MbIl MpeAMOO%KUIM, YTO OTCYTCTBHe TepeKHCH B OCBeLeHHOH cycneHat 


* Takve xe pesyIbTaTbI NOYYaIOTCA IPH MeperonKe pacrBopa Ha BOsLyxe Nocue eH?) 
cbyrupopanusx, Denon B OGONX cAyUAaAX YXOMHT c BOAAHBIM Mapom. 
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De OObACHAeTCH ee TEMHOBbIM pacitayloM Ha MOBep XHOCTH NOJIYUpOBOHHKa. 


}BITHI HOKa3aIH, YTO MepeKHCb BOROposa KOHWeHTpanHH 1,5-10°4M B Konnue- 
se 10 ma mpu B3OanTEIBaHnH B 


iMHOTe B TeyeHHe 30 muH. co ; 
HOmr AByokucH TuTawa poHO- 
S10 paciiaqjaetca, B TO BpeMaA KaK 
PH B30aJITbIBAHHH C TaKHM 2Ke 


)HTpallua MepeKHCH He MeHseTCA. 
; TpeTbuM mosynpoBoqHMKom, 
eMbITAHHBIM HaMH, Obi cymbpuy 
MiMuaA dupmer Kanb6aym, 4uc- 
}1H, C pasMepamu sepen 0,5—lu. 
SBECTHO, 4YTO TIpH OcCBeLeHHH 
IbTpapvowetosbim WAH CHHUM 250 pi 2 ae 
H3eTOM BOHOL CycneH3HH CyJIb- 
ja KaIMHA B IIpHCyTCTBHH KMC- Puce. 3. ae Se ersaeae Aaa Rae Aree 
H 
opoha oOpasyeTca mepeKHCb sents ‘chers (3) B ety eee pacrBo- 
Aopoka C MOBOMbHO OOJIbUIMM pe, OCBeLeHHBIX B MPHCYTCTBHH BO3Tyxa 
@erxojom (*), uro noyTBepAus0cb 
B Hallux onpirax. Tem He MeHee , 
BIXOJ PeHOa OKasaJICA B HECKOJIbKO pas HHxKe, sem Aid ZnO u TiOe (puc. 3). 
AbI OObACHHIM 3TO B3aMMOJelicTBHEM PalUKaJIOB THAPOKCHIa C CepoBOLOpooM, 
OpasyiolluMcsa B pesysbTaTe YaCTHIHOTO ruppomusa CdS. B stom cryuae MOxKHO 
)MRUATb OKHCICHHA cepoBoyopoya Be gn ee KHCJIOTbI, TO H ObIIO NOATBeEp*]Te- 
HO KayecTBeHHO peakiuHeli Ha HOH SO) MyTemM AoOaBseHUA pacTBopa comH Oapus. 


}XOHTPOJIDHBIMH OMbITAMH ObIIO YCTaHOBJICHO, YTO MepeKHCb BOMOposa Takol 2%e 
KOHUCHTpallHH, Kakad OOpasyeTca MpH OCBeleHHH, B3OO/ITAaHHaA C CysbiPuAOM 
xayIMHA, He JaeT B (buMbTpaTe ocayka BaSO, H, CeqOBaTeMbHO, He ABMAeTCA 
IKHCIIMTeIeEM CepoBooposa. 

OcpellleHve cycieH3HH cyJbduga KaMHA B BOAHOM HJIM BOJHO-OeCH30JIbHOM 
pacTBOpe MeTHIeHOBOrO rowyOoro B BakyyMe B TeyeHHe Aa ase eee 
(qo 5 uac.) MpHBO_UT K He3HayHTe/IbHOMY BbINBeTAHMIO KpacuTems#. OcobeHHo 
MJIOXO BbIIBeTaeT KpaCHTeb, acOpOHpOBaHHbI Ha MOBepXHOCTH MOJyMpoBos- 
HHKa (aqcopOupoBaHo oKosio 60—70%). Hcnpitannst Ha OOpasoBaHHe denoua 
WIM CepHO KHCIOTHI aM OTPHWaTebHbIM pe3sybTaT, 4YTO, MO-BHAHMOMy, 
OODACHAeTCA WHbIM MeXaHH3MOM BBIIBeTaHia. BosmMoxkKHO, TO cyOcTpaTom 
OKUCHeHT sABAAeTCA CepOBOMOPON, BOCCTAHOBUTebHaA CMOCOOHOCTh KOTOporo 
MO OTHOIJeHHIO K KpaCHTeJO BbIlle, YeM Y BOJHI. 

y B 3aKs1ouenve ee 6narojqapHocTb aka. A. H. Tepenuny 3a nocToau- 
Oe BHHMaHve K HacToslleH paodorte. 


Tlocrynuao0 
12 XI 1956 


LIMTHPOBAHHASA JIMTEPATYPA 


., 22, 479 (1956). 

LS KC KmMau, M. E. Tlogauuaesa, YKp. XHM. XKYPH., 22, 

2 B. UBS ae BcKui, J. M. lly 6, ASE ee ess K. Ree 
.T. Rankin, W. M.McNevin, J. Am. Chem. ap TAD, : -C, 

# Ae 3 K. J. Zaider, J. Phys. Chem., 57, 363 (1953); H. G. S. Ba tes, N. Uri, 
J. Am. Chem. Soc., 75, 2754 (1953). 4 F.T. Framer, G.Stein, J. oe 
Soc 1949 3041; ai ap Baxendale, J. Magee, Trans. Farad. eeu lode Ki wok 
§ A Farkas, L. Farkas, Trans. Farad. Soc., 34, 1113 (1938). Newwerler, 
Zs wiss Phot 95 211 (1927); A. A. KpacHoOBckKHE HG, Jlucceptalna, ie inet 
muct., 1940. ? R. E.Stephens, B. Ke, D. Trivich, J. Phys. Chem., 59, 966 (1955). 
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Jloxnxaygn Akayemuu HaykK CGcP 
1957. Tom 113, Ni 4 


PH3BHYECKAA XHMb 


A. M. MAPKEBHG, H. HW. TAMM u IO. H. PABHHHH 


OBPA3OBAHHE CHHWJIBHOM KUCJIOTbI MPU CHJIBHOM 
AJMABATHYECKOM C)KATHM FA30BbIX CMECEM 


(ITpedcmaeaeno axademuxom B. H. Koxdpamoesoim 23 XI 1956) 


B npeqpyyymux padotax 7‘) ucceqoBanach peakiMA OOpasoBaHHA OKuI 
a30Ta MeTOJOM aMaOaTHyecKOrO CKAaTHA FasOBbIX CMeCeH IPH BbICOKMX CTe 
HAX CoKATHA. OcyllecTBIAA BeCb Mpolecc 3a JeCATHTbICAYHbIe WOH CeKyHpl 
yalocb, axe B clyyae UnCTOrO Bosyyxa (*), HOXOAA WO cTeMeHH C2xKaTHA TOPs 
Ka 700 nu yaBnenui 8000—9000 kI°/cm?, nowyunNTb BbIXO OKUCH a30Ta JO 1%) 
Ilyrem pasOaBsleHua HCCeyeMOlH CMeCH aprOHOM, KOTOpbIM, KaK OJHOATOMBE. 
ra3, NO3BOAeT NOJIYYUTb pH cxKaTHH Oosee BLICOKMe TeMUepaTypbl, HH WoOa" 
JAA K UCCeqyeMoH CcMecH roployee — MeTAaH, BOJOPOA, OKHCbh yrvieposa, | 
TeM CaMbIM JOMOJHHTCIbHO MOBbILAA TeMNepaTypy CMeCH IPM CKaTHH 3a CUE 
TeIJIOTbI TOPCHHA, YaOCb NOAHATh BbIXO OKHCH a30Ta Oosee yem Jo 3% ( 
Tako OTHOCHTeJIbHO BbICOKHM BbIXOJ| OKHCH a30Ta IPH CHHTE3e €e H3 SJIEMeHTH 
yalocb NOJyuHTb OaroqapA TOMY, TO NPHMeHABWAACA B ONbITAX aquabaT 
yecKad yCTaHOBKa C JBYWKYILHMCA MopuiHeM (°) NO3BOIAa NOWyUaTb He TOJIbhS 
BbICOKHe 3Ha4YeHHA JaBJIeEHHH HU TeMMepaTyp, HO H COOTBETCTBEHHO BbICOKHE 3HI\ 
ueHHA CKOPOCTeH OXJlaxKeHHA. 

Hactosiee CcooOmleHHe NOCBALIeEHO HCCIeOBaHHIO peakIHH CHHTe3a CHHMI 
HOW KHCJIOTbI Ip auaOaTHuecKOM cxKAaTHH. TepMosMHaMuyecKHe CcOoOOpaxkeH 
yKasbIBal0T, UTO PaBHOBeCHe B STO PpeaKUHH C MOBbILIeHHeM TeMNepaTypbI CAB 
raeTcAd B NOWb3Sy OOpasoBaHHA CHHHJIbHOH KuCOTHI. B sTOM cMbICIe peakIHh 
o6pa3s0Banna HCN noqo6ua peakilH CHHTe3a OKHCH agora, re NOBEIMeHHe TeN 
nepatTypbl Take CBHraeT paBHOBecHe B CTOpOHY OOpasoBanua NO. 

Panee Obiio NoKasano (*), YTO IpH aquaOaTHYeCKOM CKATHH CMecell, COMep*K } 
IMMX B PASJHUHbIX COOTHOMICHHAX BOJOPOA, a30T, aprOH HM YFONbHYIO TBI 


(aKTHBHPOBaHHbI yroub, Caxka), B NpOAyKTaX CKATHA OOHApyXKuBalorca cep 
CHHHJIbHOM KHCJIOTHI. 


CAX a30TA C YIVIeBOOpOaMH — MeTaHOM H alleTHJIGHOM. OMBbITbI C MeTAHOBBIMP, 
CMeCAMH NOKa3aJIH, STO B CMeECH C a30TOM B OTHOWeHHH | : 1 peakuuaA He BOsHEf 
KaeT BIVJIOTh 70 RaBseHHi 10 000 KI'/cm?. BpispaTb peakuMio yqaeTca TOD 
MyTeM JOOaBKH 3HaYHTeIbHbIX KOJIMUECTB aproHa, T. e. MyTeM yBeMueHUA Tem 
NepaTypbl Mp cxKaTun. PesyabTaTbl ONbITOB co cmecbIo CH, 10%, Ne 13% | 
Ar 77% mpeycTraBienpt Ha puc. 1, 7. Maxcumanbubiii BbIxXO], CHHMIbHOL KUC 
JOTI CocTaBH OKONO 1% OT HayasbHOrO OObeMa cMecH. 

SHAaUNTeIbHO OONbIIMe KONMYECTBA CHHMJbHOM KUCOTHI SLIM TomyueHt 
C alleTHJIeHOBbIMH CMecaMH. IIpu paGote c paBHOMOuIeKyJIAPHOlt cMecbIO alle 
THNeHA H a30Ta OOpasoBaHve CHHHJbHOM KMCIOTHI HAYWHAeTCA yxKe pH AOCTH 
*KeHHH JaBnenun oKoNO 1000 KI/cm?. Makcumambupiit focrurnyTpili BbIxO 
npH qaBnenuun 5000—9000 KI/cm? coctaBya oKoN0 3°. PesybTaTbi STUX OMBITO 
NpeAcTaBseHb! KPHBOK 2 puc. 1. Jo6apka aprowa K cMmeCcH, Kak UB npebiq yun? 
ONbITAX, MOSBOJIACT NOBLICHTb TeMMepaTypy MPM CXKaTHH, YTO IIPHBOAUT K amb. 
HeHIVeMy YBeHYCHHIO BbIXOMa CHHMJIBHOM KuCHOTHI. KpuBaa 3 puc. | mpeqctTaB 
ACT PE3YMbTATHI OMbITOB CO cMecbIO Celle 25%, Ne 32%, Ar 43%. 
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 STHX ombitax Opi JocTHrHyT BEIxog HCN, pasnpiit 4%. 

#0 BCeX OMMCAHHbIX OMbITAX aHaIH3 Ha COJepxKaHve CHHHIbHOM KHCHOTHI 
HOWMICA ceqyiouluM oOpasom. IloqBepruytwie ayuabaTHYecKOMy C2KAaTHIO 
® uepes 1—2cek. nocne coKATHA OTCAChIBANNCh 3 CTBOMAa alMabaTHYeCKOlI 
HIOBKH B 9BAKYHPOBaHHY!O0 CTeKJIAHHYIO KOGy, cofepxKamty1o 10 ma 0,1 # 
W30pa menoun. Tloce nornouieHus CHHHIbHOH KUCAOTHI Cofep2%KUMOe KONMOBI 
Baloch 0,01 x pacrBopom as0THOKHcsOrO cepe6pa B UpucyTcTBuH Ho_uCTO- 
aus (°). [Ipucyrcrsue CHHHJIbHOM KHCHOTHI ODIO yCTAaHOBeHO TakKxKe Ka- 
}3CHHEIMH PeaKIMAMH. OKCHePpHMeHTAJIbHbIe JAHHbIe AIPeACTAaBJeHbI B TAG. 1. 


Ta6Omauna 1 


. e = . Pa 
3 iS 32 S s se = Oxe 
2 mae =. a % =, on =. 
me Se a me ie He Eas FL i ee ma: 
a. | gas. | os J ae | See | ch | Se | ves] “es 
be | ss2| a2 | Be | se2| a2 | Bs | 8c] 2 
woos i ias | Cosisees tae | Os feoet 48 
VMcxonHaa emecb: Mcxoguas cmecb: VcxoyqHas cmecb! 
Gp 10945) Ne 189%; CzHe 50%, Ne 50%. CH 25%, Ne 32%, 
Ar 77%. Bec nopmusa Bec nopmua 187 r Ar 43%. Bec nopuina 
375 ¥ 187 r 

420 3300 | 0,09 100 300 0,00 70 800 0,00 
520 3600 0,17 146 900 0,03 85 1200 0,19 
600 3800 0,25 173 1650 0,50 135 1600 1,02 
610 4300 0,30 230 2400 1,18 152 1900 4033 
790 4800 0,53 30 2900 1,39 174 2250 2,03 
910 4800 0,65 230 3550 1,87 245 2650 2,59 
810 5200 0,58 330 4800 2,46 280 8250 3,14 
1170 6000 0,87 330 4800 2,70 300 4200 3,60 
1440 7480 0,95 385 4950 2,85 440 5300 4,00 
1480 8300 0,98 330 5000 2,78 485 6500 4,00 
1480 8500 1,0¢ 865 5300 2,82 550 7400 4,08 

4¢0 §300 3,09 

430 6100 2,72 

445 6700 2,67 

475 7350 32 

620 9200 3,04 


\TlomyyeHHble pesysIbTaTbI HHTepeCHb!, MO HallleMy MHeHHIO, He TONbKO Kak 
@lecTBeHve CHHTe€3a CHHHJbHOH KHCHOTbI WyTeM ayMaOaTHYecKOrO cKATHA 
bceli a30Ta c yrueBoyopomamu. Sacsry- 
@sBaeT ocoOoro BHHMaHHA BH], 9KCTepH- Z poeta ay 
HaTambHbIX KpHBbIX (puc. 1), KoTOppre, 
& ocoGeHHO 3aMeTHO JI alleTHJICHOBbIX 
celi, XapaKTepH3yloTcA TepexooM kK 
ficpmmenuto. TloppiiiieHve aBeHHA cKa- 
a cBepx 4000—5000 kI’/cm? He npHBo- 
iT K yBemuuenuio HCN B mpofyktTax pe- 
fun. Tloqo6upiii xo KPHBbIX HeIb3A . 
)bACHHTb, HaMpHMep, TEM, TO B OOMACTH 
WICOKHX cTeneHell cxKATHA TeMMepaTypa 
aBHUTeJIbHO cabo pactTeT C J{[aBJICHHEM a 2000 4000 6000 6000 kl fom? 
‘CileORaTeIbHO, CKOPOCTb peaKI[HH Me- p 
qeTcn Malo. HykHo yuecTb TakxKe, UTOB 
iepBasie japsmenuit 4000—8000 KI’/cm? Puc. 1. oes CHHHJIBHOH KHCMOTBI 
DHUCHTDAaAlUuA eareHTOB BeJIHUHBaeTCA TIPH ajtHaOaTHYCCKOM C#KATHH cMeceH: 
Boe. Beats ook: 6) er uto cxo- 1 CHa 10%, Na 13%, Ar 77%; 2—CoHs 
| 50%, Ne 50%, 3 — CoHe 25%, Ne 32%, 
ICTh peaKUMH B YKAa3aHHOM HHTepBauie "Ar 43% 

ABJICHHU JOIKHA MCHATHCH. 

C wpyrol croponbt, TepMosMHamuyecKHe pacueTbl, mpoBeyenHbie Kpese nu 
lakKelt (°), He MC3BOAIOT OObACHHTb HACbILCHHE MPOCTO JOCTHAKCHHEM PaBHO- 
SCHBIX TePMOJ[MHAMHYeCKHX KOHILCHTpallui CHHMJIbBHOM KUCJOTbI, TMOCKOJIbKY 
9TOM CuIyUae BHIXO JOMKeH Obl Obl COcTAaBHTb He 4% (puc. |, 3), a 3HaUHTeJIb- 
© 6OsbUIy!O BeNMUMHy. OObACHEHHE MOCTOAHCTBA BbIXOJa CHHKJIbHOW KUCJIOTHI 
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NpH JaBnenuax OOmpumux 4000—4500 KI'/cm? cileqyeT HCKaTb, MO-BH/HMC 
B P@XKHMe OXJ1aKCHHA, KOTOPbIH B JAHHOM CJlydae 3aflaeTCA CAMMMH YCJIOBH 
onbira Ha aquaOatHyeckol ycranoBKe. M3BecTHO, YTO IIpH HeKOTOPBIX YCJIOBI 
P@KHM OMBbITa WIM, TOUHEe, PeKHM OXJaKNCHHA MOMRKET BECbMa CYLLCCTBENG 
BIIMATb Ha pe3ybTaTb S9KCHepHMeHTa. Bejlb HMeHHO C MIpoleccoM oxsarKee 
pearupyIOUlHX CHCTeM CBS3aHO Tak Ha3bIBaeMoe NOHATHE «3akaJIKH». Ilo HaLtiy 
MH@HHIO, KMCHHO 3aKaJIKOit HY2XKHO OOBACHHTb MOJYYeCHHOe TOCTOAHCTBO BBIXIe 
HCN. | 
{Ipeqno0KHM, 4YTO IIpH BbICOKHX CTeNeHAX CKATHA WH OTBEUAIONIMX HM TeMp 
paTypax CKOPOCTb peaKILHH TaKOBa, YTO 3a BpeMA CKATHA yCreBaeT YCTAHOBH > 
Ca TepMOqMHaMHYecKoe paBHoBecve. B 3THX YCMOBHAX CKOPOCTb OOpasoBal 
CHHMIbHOM KHcHOTHI W;, paBHa CKOpocTM OOpaTHO! peaKUHH passlO%KeHHA ||P 
KonenTpalua CHHMsbHOM KUCOTHI OyfeT OTBEYATh PaBHOBECHOMY 3HAveHp 
[HCN]°. IIpu nonmxeHun Temmepatyppi [HCN]° nafaer B COOTBeETCTBHH C Ki 
cTaHTol paBHospecua. Mcruuiad xe KOHIeHTpalluA CHHWIbHOM KHCJIOTEB 
cmecu [HCN] npv noHwxKeHHH Temnepatypbl c 7, Wo T2 OyfeT ONpeneATIE 
He TOJIbKO paBHOBecHbiM 3HayeHvem [HCN]?., Ho Takxe H BeJIMYHHOH CKOPCi 


pasnoxenua We. 1 
Ec B mpomecce oxmaxKqeHHaA cKOpocTb We Bcerja 3HaYHTeIbHO OoJIbAy 
yem d[HCN]°/dt (rye t — Bpema), T. e. I 
| 
d [HCN]? 


Wise as 


14 
TO HCTHHHad KOHUeHTpauua KucsoTs! [HCN] 6yzer Bce Bpema ocTaBaTy 
Oau3Koli K paBHoBecHoit u [HCN],.— [HCN]; ~ 0. \4 

Ecru xxe Ip OXxsaxKenuu OyJeT BHINOHeHO OOpaTHOe HepaBeHCTBO 


d [HCN]?° 
wae SHEN 


‘TO HCTHHHAA KOHUeHTpauua [HCN] OyyeT Bcerga mpeBblwaTb paBHopecuy#|) 
[HCN],. — [HCN]? > 0. | 

Bpeqa HOBylo NepemeHHyio 9 =d7/dt, nepemuuem wHepaBeHctso (1)}}) 
Bue: | 


isan 


rye CKOpocTb OXJlaxKJeHHA ~ Ha MpakTuKe BCerfa 3aaeTCA pe2xXHMOM OMHI1 
a W,. u d[HCN]°/dt onpeyensatorca KHHETHYeCKUMH HM TepMo_MHamMuyecKHs 
dakTopamMuH. C nonwxeHHeM Temmepatyppl W. naqaeT NO 9KCHOHeHWHAad| 
HOMY 3aKOHy, a u3MeHenve d[HCN]°/dT s3agaeTca BEIPAKeHHeM JIA KCI 
CTaHTbI PaBHOBecHaA. i) 

EcJIM C TOHW2KeHHeM TeMMepaTypbl JIeBad YaCTb HepaBeHcrsBa (3) yMer}) 
maeTcH Oblcrpee mpaBo, TO, HayWHaA C HeEKOTOpOli TemMepaTypbl T',, Herff 
BeHCTBO (3) MeHAeT 3HaK, H HaYHHAeT BbINOJHATHCA CoOTHOWeHHe (2). Cy 
AOBATeJIbHO, HaYMHAaA C HEKOTOPOM KpHTMYeECKOH TeMMepaTypbl T,, pasHoct) 


[HCN], — [HCN];,, CTAHOBHTCA OTJMYHOH OT HyJIA. 


IIpH mpouwux paBHbIX yCuIOBHAX BeIMUMHa T, oOnpeyensetca Tosb 
CKOPOCTbIO OXJIaxKeHHn ~. Uem Ooubule g, Tem Gomme Ty. pu T>‘} 
peakuHa, No ompegemenuio A. B. 3enpyosuyua(’), xapakTepusyerca BbICOKG 
nogqBwxKHOcThIO, u [HCN], — [HCN]; = 0. 

pu T<T,, B ycnOBuaAX MaJIOH MOABY>KHOCTH peakUHU, HCTHHHaA KO 
wexTpauua [HCN] coxpanserca OmusKol kK [HCN]? » D.C, 


[HCN]; < [HCN], =[HCN]f. . (d 
858 | 


B 93TOM, COOCTBeEHHO TOBOpA, 3aKIOYaeTCA MOHATHE 3aKaJIKH. 

| CreqoBaTesbHO, KOJMYCCTBO CHHHJIbHOM KHCJOTHI, PAKTHYECKH OMpeyesmsemoe 
)B NpOykTax peakIHH, MO2KeT BOBCe He COOTBETCTBOBATb TOMY, KoHYecTBy HCN, 
/KOTOPOE ObIWIO AOCTHTHYTO MIpH MaKCHMaJIbHOM TemnepaType OMbITa, a ObITb 3Ha- 


Bosppalllaicb K ONHCAaHHBIM BBIINe OMbITaM, OTMETHM, YTO OXJIa2KeHHe Mpo- 
/ AYKTOB peakUHH ABJIAeCTCA HEOTbEMJICMOH YaCcTHIO aquaOaTHYeCKOrO WHkKJIa. Pac- 
{ YeTHI NOKasbIBaIoT, YTO B HallHX OMbITaX Ha aHaOaTHYeCKON yCTaHOBKe CKOPOCTb 
} OXJ1axKeHHA B OOMACTH CTeNeHeH C*KATHA ~350 NO POPAAKY BeMYHHbI COCTAaBJIA- 
§aa 107 rpay/cek HU MaJiO MeHssIacb IPH JaJbHelilliem YBeIMYeHHH CTeMeHH Cc2Ka- 
(THA. OTO NOSBOJIAeT OODACHHTh HaJIHYHe FOPH3OHTAIbHOrO yYacTKa Ha KPHBbIX 
pue. | HMeHHO B OOslacTH JaBNeHHH, HauHHan oT 4000—4500 xI/cm?, 


Hucrutyt xHMHueCKOH Mu3sHKH Tloctynuso 
AxkaylemHH HayKyCCCP 20 XI 1956 


UMTHPOBAHHAH JIUTEPATYPA 


)- 1130.H. PaOuunun, A.M. Mapxesuy, HM. YU. Tamm, JAH, 95, 111 (1954). 
710. H. Pa6Ouuun, A.M. Mapxkesuu, H. HW. Tamm, JAH, 112, 283 (1957). 
b* 10. H. Pxa6Ouuun, KOTO, 23, 461 (1952). *10.H. PaOuuun, A. M. Map Ke- 
jBuu4, 1.Y. Tamm, JAH, 94, 1121 (1954). §JI.3.Co6o0posckui,T.lO.o9nmTen, 
| Xumua uv TeXHONOrHA OOeBbIX XHMM¥eCKHX BeulecTB, 1938. 6 N. W. Krase, B. Mackey, 
J. Phys. Chem., 32, 1488 (1928), 7A. B. 3eapgosuy, I. A. Cagopnnu kos, 
J. A. Opauk-Kameueuxku it, Oxncnenne agora np ropesuu, W3n. AH CCCP, 1947. 
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PH3HYECKAS XHMH 


Axagemux AH KasCCP J. B. COKOJIBCKMM u K. K. JDKAPJAMAJIMEBA 


3ABHCHMOCTb KOJIMUECTBA A]XCOPBHPOBAHHOFO 
HA HMKEJIb-CKEJIETHOM HW TIJIATHHOBOM KATAJIH3ATOPAX — 
BOJOPOJA OT CPEJIbI . 


Oyuol u3 HeEOOXOJHMBIX CTaqMi KaTaIMTHYeCKOrO THAPHPOBaHHA ABIAeTC 
MpeqBapHTesIbHad AKTHBalMA KOMIMOHCHTOB peaKUMM Ha MOBepXHOCTH KaTai 
saTopa. AKTMBallMa BOMOpOfa HM HelpefeMbHOrO COCAMHEHHA MO MOBEPXHOCI 
KaTasIM3aTOpa 3aBHCHT OT cleuMPuYeCKHX CBOMCTB THAPHPyeMbIxX Coe] MHeHHE 
OT IPHpob KaTamH3aTopa HM OT YCJIOBHH MpOBeeHHA peak: TemlepaTyp 
aBJeHHA BOOpoa B rasoBoh tase, CKOPOCTH NepeMeIUHBaHHA, Cpebl, B KOT 
poli mpoBogqutca peaxuua. Mamenenve cpefbl oKasbiBaeT rtyOoKoe BIIMAHE 
Ha IIPOUHOCTb CBA3H BOWopoya c NoBepxuHoctTbyw. IIpHmMenaa TOT HIM HHO pa 
TBOPHTeJIb, MOXKHO YKPeIWIATb CBASb BOJOPOMa C MOBEPXHOCTbIO H TEM CaMbh 
W3MCHATh KOJNHYECTBO aCOpOHpOBaHHOrO Ha MOBEPXHOCTH KaTaMsaTopa BOLd 
powa (7,”). : | 

B HacTosllen padote Obisio H3y4eHO BIMAHHE PasJIHUHbIX KOHICHTpallun Wend 
4H H KHCIOTbI Ha aycOpOuHIO BOLOpOfa CKeJICTHBIM HHKeJIeBbIM M IJIaTHHOBbh 
KaTaH3aTopaMH TIpH PHApHpoBs: 
HHH HeKOTOpPbIX OpraHHuecKkyh 
COCHHEHHM COpOHpOBaHHbIM BC 
nopoyom. B KkauecTBe rufpupyé 
MbIX COC]HHEHHH OblIH MpHmMeHe 
HbI Ma@JICHHOBOKHCJIbI ~=HaTpHH | 


ea Ominuenecane 


KomuyecTBo Bogzopoza (B MJ), H3Ble4eHHOrO 
MAJICHHOBOKHCJIbIM HaTpHem 3a 2 yaca u3 117 
CKeJIETHOrO HHKeJeBoro KaTasM3aTopa 


KonueHTpalua Wenoun, 


a, 


s °C “ote | one | on | eel tee eae OpTOHUTpoexoul. CkejleTHbIh HE 
KeJIeBbIM KaTaIM3aTOp TOTOBHJI 
BbILMeaYHBaHHeM HHKEJIb-aJIIOME 

mn oe oe eee 57.9 ee eo HMeBoro cnviaBa. I]iaTuHoBbili Kéj 
60 | 77,9 | 69,4 | 65,7 | 60,2 | 58°0 52.3 TaJlM3aTOp ObIJI IPHFOTOBJeH B BE 


ye OKHMCH mwaTuubl (3). Onpir 
MpOBOAMIHCb Ha HUKeJIe-CKeJIeTHOM B BOJHOM pacTBope NaOH, konnentTpaun) 
KOTOpOroO H3MeHAach B ipegenax oT 0,01 yo 15,0 n; Ha nNaTHHe — B BOJIHBI)} 
pacrsopax NaOH u HeSQ,. Temnepatypa onpiros usmenamacb or 20 zo 604 
Hapecka KaTanusatopa (B cly¥ae HUKesIb-cKeneTHOro | r HuKenA, B CAyY 
muaTHHb! 0,2 r OKMCH MWaTHHbl) MepeHoOcuach B YTKY MW OHACcHIMaach BOAC 
POOM B COOTBETCTBYIOWeH Cpefle B TeyeHHe 1 uaca. 3aTem BOJOpor u3 ra3s0Bo] 
basbl YTKH yasAJICA TOKOM a30Ta HB YTKY BHOCH/OCb ruApupyemoe BellecTBC 
IIpH WHTeHCHBHOM BCTpAXHBaHHH YTKM MpOBOMOCch THAPUPOBaHHe BeUlecT 
COpOMpoBaHHbiM BoLOpoyom. B xofe peakunu usMepsicA NOTeHUMaN KaTanuse 
TOpa OTHOCHTEMbHO OOpaTHMOrO BOROpomuOro aseKTpoga (4). Uepes onperener 
HO€ BpeMA MIPHOCTaHaBMBaNach KayaKa MU OTOMPaJICb B TOKe a30Ta TIpOObl Bet 
IlecTBa [IA ONPeeCHHA KOJIMYeCTBA H3BMeYeHHOrO K aHHOMy MOMeHTY Bpé 
MeHH M3 KaTalMsaTopa BoNopoya. Anamus NpoBo_usIcA NyTeM JeruqpupoBaHy 
mpoO Ha [laTHHOBOM KaTaJIu3aTope. : 
PesyJIbTaTbI OMbITOB 10 PHPHPOBaHHIO MaseHHOROKUCOrO HaTpua cop6 
POBaHHBIM BOJOPONOM CKeeTHOFO HUKe/IeBOrO KaTaM3aTOpa IIpHBeeHbI B Tabs. 1 
Kak BuO 43 TACHI, KOHUeCTBO H3BIeYeHHOrO 3a 2 uaca BOOposla yMeH 
IaeTcH C NOBbINICHHeEM KOHICHTpalHH WieOUH; MAKCHMaJIbHOe KONHUeCTBO cd 
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fcTapiaet 70—80 ma. Uapectuo, uto | r cKeneTHoro HUKemeBOrO KaTasIu3aTopa 
20]€p2KUT JO 110—120 ma cop6uposannoro Bogopoya (2). CneqoBaTeibHO, Masen- 
HOBOKHCJIbIM HaTpuit WSBeKaeT He BeCb COpOHPOBaHHbIli BoOpok, Tak Kak 
|ABJIACTCH BeLeCTBOM CO CpaBHHTeJIbHO MAaJIbIM A[COPOLMOHHbIM TOTeHUMAaIOM 
M CHOCOOeH, BEPOATHO, H3BJIeKaTb JIMIb Te ATOMbI BOMOPOa, KOTOPbIe OTHOCH- 
TENbHO CaO CBASAHBI C MOBEPXHOCTHIO KaTaNH3aTOpa. 3yecb CKasbiBaeTesH IpH- 
)poya rutpupyemoro coequneuna (7,5). MakcuMasibHoe najleHve NOTeHUM aa KaTa- 
MIM3aTOpa TIPH PH{pHpOBaHHu MaJIeEHHOBOKHCJIOrO HaTpHA CocTaBAeT 130—150 mp; 
# 


MSs Hy 10 On 
150 10 
~O! 
100 gota 
50 
100 2 40 60 60 100 120 mun. 
8 t —- 
i) 
a 0.0 
M0n 
AO 
JO Of 
“QOtH 


Puc. 1. Kuneruueckue HW MOTeHIHaIbHbIe KPHBbIe PHIPHPOBAHHA OPTOHUT- 
poeHoma BOmopoyqoM, copOupoBaHHbim Ni-ckeleTHbIM KatTasIH3aTOpoM, 
IIPH Ppa3JIWUHbIX KOHIeHTpawMaAxX wlenouH. Temmepatypa onbita 60° 


3TO TOBOPHT O TOM, YTO Ha MOBEPXHOCTH elle OCTaIOTCA 3HAYHTebHbIe KOJH- 
yecTBa COpOHpoBaHHOro BoZOposa. B cooTBeTCTBHH C STHM C MOBBbIIMIeHHeM TeM- 
| lepaTypbl KOJIMYeCTBO M3BJIEYeEHHOTO BOAOpOfa pacTeT, a C YBeJIMYeHHeEM KOH- 
IeuTpaluu WleNOUn, BCeACTBHe YKpelJeHHA, CBA3H BOJOpOa C MOBepXHOCTbIO, 
| M3BUIeueHHe BOJOpOfa 3aTpyAHAeTCA. 

Jia BbIACHEHHA 3aBHCHMOCTH KOJIMYeCTBa COpOHNpoBaHHOrO BO,Opoa OT 
KOHIUCHTpalHH WewOuH HeEOOXOAHMO OblwiO BbIOPpaTb Takoe BellleCTBO, KOTOpoe 
MOrJIO ObI H3BeUb BeECb COPOMPOBaHHbIt KaTasH3aTOpoM BoyOpoy. B KayecTBe 
TaKOrO BelllecTBa ObIJI B3AT OPTOHHTpoeHou. PesybTAaTb! OMbITOB B YCJIOBHAX, 
AaHaJIOPHUHbIX YCJIOBHAM TIpebILyUHX OMbITOB, MpecTaBseHb! B TAO. 2. 


aout wine 2 


KonnuecTBo Bogoposa (B Mi), H3BJIeueHHOrO OpTOHHTpodenonom 3a 2 yaca u3 1 1 
CK@JI€THOrO HHKeJIeBOrO KaTaH3aTopa 


KouieHTpallHa mjesIodH, 1 


0,5 


T-pa B°C 


1,0 | 5,0 | 10,0 | 15,0 


0,01 | 0,05 0,4 


Z2OM 10507) G107T 03) 41352 0)) 143,60 6 113) Tas 12552 —~ — 
BON 415,27) §118,9)) 123,61" 125,3 | 129,67) 159,50 — 
GOnaad27 21 §132,8 4° 136,6 | 137, 3peda7s7 iv 448,50) 160,6 — 
80 — — = = — 164, 4 _— 


O6patumpli BogopoxHbI moTenmua (E mB) 
at 008 1) 1050 Aigo; Or iti 1On |e 1123yipriii50 | 1176 | 1198 


Kak BHHO u3 Ta6n. 2, KOMMUECTBO H3BJIeEYeHHOrO BOMOpoOfa pacTeT Cc MOBEI- 
WeHHeM KOHUeHTpalnH menoun. [Ip 60° KomuyecTBO H3BIeYeHHOrO BO,Oposa 
pacter ot 127 ma Bogopoga B 0,01 # pactsope Jo 160 ma B 10,0 w pactBope Ie- 
JIOUH, 
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Ha puc. | npeycTaBseHbl KHHeTHYUECKHE H TOTEHUMAJIbHbIe KPHBbIC THAPUpe 
BaHHA OPTOHHTpoeHosa COpOupOBaHHbIM BOJOPOJOM NPM PasHbIX KOHILCHTP 
MAX Wenoun pH Temmepatype onpita 60°. Ilo oc abcuHcc OTMOKEHO Bpe 
W3BIeUeHHA BOMOposa; MO OCH OpAMHAaT — KOJIHUeCTBO U3BIeEFeHHOrO oro Kd | 
u AE — majenne norenuuana KatanusatTopa OT O6paTumoro BofopogHoro. K 
BHJHO H3 PHCYHKa, Ip BHECeHHH OPTOHHTpo*eHosa NOTeHUM as KaTaJIH3aTop 
B HepBylo %Ke MHHYyTy pe3Ko MajaeT. Uem BbIlle KOHUeHTpallaaA WeNOuH, Te 


mnt, 
; 60; 
40° 
100 ae 
5D 
m6 2 40 60 80 100 120 man 
20 ie 
yy 
Ss! oe 
X. ie 
a 
400 


Puc. 2. KunerwueckHe H MOTeCHILHasIbHble KPHBble rHs{pHPOBaHHA OpTo- 
HHTpoeHoma BOLOPOAOM, cop6upoBaHHbIM Ni-ckeseTHbIM KaTaH3aTOpoOM, ) 
B 0,5 x NaOH mpu temmeparypax onbira 20, 40 u 60° 


MeHbIe TayeHHe WoTeHwHana KaTausaTopa. B 10,0 x mjenoun ayeHue NoTeH 
wuasa cocTapaseT 160 mB, a B 0,01 # onO Gombe 350 MB. B nepBy!o MMHYTT 
CKOpOCTb H3BeueHHA BOOpofa HanOoubuiaa. Hanpumep, B0,01 x menoun | 
MepBylo MUHYTY U3BJIeKaeTcA 77 MJ 

Ta6uuna 3 Bofopofa, a mocme 2 yac. ru_pupoBae 

Hua 127 Mn. Takum OOpa3om, B MepByHi 

MHHYTY CHHMaeTCA OOJIbIIe NMOJOBHHE 


Kone VH3Ba1e- es Kony. | Uspae- 
: qeHO ; KHC-= yeHO AE, Bcero H . | 
ee ae ee 2 3BJIeEYeHHOFO BOROposa 
x | Ba x || BM KosmuecTBo H3BJIeveHHOrO BOsOponé 
YBeJIMYHBaeTCA TaKKe C POCTOM Temme: 
patyppr (cM. TaOn. 2 H puc. 2), Bepoary 
od Ae a ve oe an HO, 3a CueT IYOMHHBIX CJIOeB KaTaJni 
, ? ? ? 2 
10 | 9’9 | 250 | 520 | 1072 | 306 saTopa. B_ MpoTHBOMOO2*KHOCTb HHKe: 
Soe er aioe: mee eee eet JO Ha IlIaTHHOBOM KaTaJIu3aTope KOJIH' 


YeCTBO acCOpOHpOBaHHOroO BOROposa NOU: 
TH He 3aBHCHT OT KOHIeCHTpalluu IWeOun 

PesysbTaTbl, NOJYUeHHbIe UPH H3BeYeHHH Bofopoya u3 0,2 r PtOz opToun: 
TpoeHOJIOM, WpescTaBseHbl B TaOn. 3 (Temmepatypa onbita 20°). 

Kak BUHO 3 TaO. 3, IPH BCeX KOHILEHTPalMAX WENO HW KHCJIOTHI (KpoMe 
5,0 # NaOH) uspanekaetca 43 aHHOW HAaBeCKH OKHCH IaTHHbl IpHOMUSHTeIbHC 
OJMHAKOBOe KOJIMYECTBO BOMOPOMa. ITO, MO-BUAHMOMY, OOBACHACTCA 3HAYHTEJIB- 
HOW SHEPrHeli CBAZH BOMOPOMa C NOBEPXHOCTHIO H HE3HAUHTEJIbHbIM KOJIHMYECTBON 
pacTBopeHHOrO B TwaTHHe BO,Oposa. 


Kas3axckuli rocyfapcTBeHHbIli yHUBepcuTer Tocrynuso 
um. C. M. Kuposa 5 XI 1956 
Aama-Ara 


UHMTHUPOBAHHAA JIUTEPATYPA 


1A. WH. Wapnruu, A.H. ®pymxKuun, JAH, 2, 173 (1934). 2? 0. B. Coxons 
exkuu,C.T. Bes Bpepxosa, JIAH, 94, Ne3 (1954). §V.L. Frampton, F.D.Ed 
wards,H. K. Henze, J. Am. Chem. Soc., 73,4482 (1951). *]) Bo Cokounckue 
B. A. Tp y35, TAH, 78, 949 (1950). 5 JI. X. Dpeuanun, K.F. Pyguesa, TAH 
74, 955 (1950). 
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’ TFEOXHMH# 


T. H. POPLIKOBA 


: 
XMMMYECKHA COCTAB FPYHTOBbIX PACTBOPOB 
| BAJITHHCKOrO MOPS 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoseim 12 XI 1956) 


XuMuyecKHH COCTaB rpyHTOBbIX pacTBopos BavTuiickoro Mops JO HacToA~ 
efO BpeMeHH HCCIeAOBaH elle B OUCH HE3HAYHTeEIbHOH cTeneHH. Ony6nnKo- 
WHBI BCerO JIHIUb ABe padorb! KysnenOepra (*,”), KacatoulHecs PPYHTOBbIX pac~ 
30poB BayirulicKoro MOP B OTHOII€HHH COJIeHOCTH. 
| Matepvas Jia JaHHoro HccmeqoBaHHA Obl coOpaH HamMH B 1955 r. Ha CPT 
¢ 129 B skcnequunH Bantulickoro dunuana BcecowsHoro Hay4Ho-HcceqoBa- 
MIbCKOrO HHCTHTYTa MOpcKOoro pblOHOrO XO3HHCTBa H OKeaHorpadun. 

I[po6ni rpyHta OpiiH NOyyeHbI TPyYOKOH OKMauHa JHHO! 1,5 M B pa3sIHdHbIX 
yacTKax Bamntulickoro Mops. CoOpaHuble ocaqKH pe3Ko OTIMYaIMCb Kak No 
BeTy, TaK H 110 MexXaHHyecKOMy cocTaBy (Ta6. 1). 


Ta6aunna 1 


CrTaHuHu, Ha KOTOpbIX COOpaHbl TpyHTOBbIe pacTBoppl BasTHickoro mops 


Koopauuathi rav6n.| Hsu 
Aa gee r.) | a ae oe KOJIOH- XapakTepMcTuka ocaiKa 
: N oO KH, CM 
So-| 14 VII 04°54’ AO or 410 120 | Uepxei nopucTbhii TiWHHCTHI HI 
m | 11x | 54°58’; 46°45" | 53 65 | 23 cm sgenenosaro-ceppiii Haucrblii 
mecok, 15 CM po30BaTbIH Hu, 27 cM 
posopaTaa rina 
49 lat DOC 4 a Dele 1520.0) 100 120 | 3enenopato-ceppli na 
@ ; 10 1X 59°00’ 19°54’ | 94 138 | 41 cm wucTEIi mecoK, 137 cm cepan: 
TuiMHa C YePHbIMH MpocsolkamHu Ha 
ray6uHe 34, 66, 84 u 100 cm 
12 ‘gi 14 58°59’ Di 22k 68 45 4 CM WdIMCTHIM mecokK Cc KaMHAMH, 
31 cm posopaTaa ranHa, 13 cM. 
rawHa ¢ TeCKOM 
15 1 NBG 09°68" PDD) SK 149 | Uepnpit nopuctEii rinHHcTEI WI 


Metoquka Tomy4eHuA MW MCCIeqOBaHuA FpYHTOBbIX PaCTBOPOB Obla TpHMe-- 
eHa Takad 2Ke, KAK HW MPH HCCeOBAaHHU HAaMH TPYHTOBbIX PacTBOPOB A30BCKOrFO 
opa (°). 

[pyHToOBbili pacTBOp OTCacbIBaJiCA HacOCOM Komopckoro yepes TpeyBapu~ 
2JIbHO IIPOMBITHIM, o6e3301CHHbIH, MJIOTHBIN (UIIbTP, NOMCLICHHbIH Ha IIMpOKyto 
oponky Bioxuepa, BCTaBJIeHHYy10 B CKJIaHKy DyHsena. B rpyHTOBOM pacTBope, 
OJIYYCHHOM H3 Pa3IHUYHIX CMOeB KOJIOHKH TpyHTa, OMpeeAMHCh pH, coyep- 
camtue Cl, Si, P, N amMonuHiHoro H HATPHTHOPO, WlesOUHOCTb H OKHCJIAEMOCTD. 
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Tabaunal 


Xumuyeckuii cocraB rpyHta H rpyHTOBHIxX pacTBopoB BasTuickoro Mops 


T'pyHToOBoH pacTBop 


Ne Cnoit, 2 ae 
cTaH- ae B % K aoc. 1 Si P ae ss z sats 
; Mr} JI Mr] JI 4 2 BE oO ce 
ents cyx. ocamky ’ ' rin | Meee E8e 2 


5 o—s. | 80,44.) 4,07 |-7,44 | 17,5 [4 10 9 | 7,36 

it 8 D5e 4,00 jee ala ded fal ae ele 42,5 |} 0 | 8,04 | 10,68] 4 
44 }\35—50 | 77.31 | 3,79] 7:45 | 85 - 12:91 27,5)  0-18,46°) 45,06)m 
11 | 65—80| 76,47 | 6,341 7,83] 85 12,07) 27,5 | 0 | 8,45 | 16,247mR 
41 | 100—113] 70.27 | 4,371 7,33] 45 | 3,1 | 45 18 |8,45| — i 
64 0—20 | 17:59 | 0,36 | 6,01] 9,3] 0,23 | 9 — '|.7,96,| 1,480mF 
61 | 20-38] 33,58 | 0,26] 6,45] 8,7 | 0,20] 9 ) — | 7,86) 2,38} 4 
61..| 40—65 | 39,96 | 0,33|5,72| 6,210,45| 7 A247 1s ye 
49 0-10} 79.14 13,5 |6,16]17 |0,8 | 43 6 | 7,16] 2,5 
49° 4 40-420} 75, 14 Up ane, B8nha5. 4 os bee 0 | 8,05] 2,88 
49 | 50—70| 66,31 | 3,10] 6.16/45 | 4,3 | 45 0 | 8,05} 4,52 
49 | 90—410] 67,88 | 4,10] 6,23]143 | 0,8 | 40 — |8 16} 6,16] 1% 
Z 0—20:| . 53.83 | 0.583-6,16'1 12 | 0,45) — 0 | 7,66] 2,04] § 
7 | 420—139] 56,19 | 0,59] 5,72} 6,8/0,05] 5 4 277 |. 2, OGRE 
42 5—20 | 39,27 | 0,17 | 5,72) 7,5] 0,05) — | — | 7,96] 4,64] 4 
12. | 3Q=-A5vh-AOsQ@neh Oy 22 ale Quail ae ere Via ha ela 
15 0-20 |, 74,47 | 2,31|6,01-| 34 | 2,0 | 35 20 | 7,96 | 18,54] 4 
45 | 115-140] 61,52 | 2,07]5,07|25 |2,2 | 6 0 | 8.17:\'95' 72 


} 


Kpome Toro, B CaMOM OCaJ{Ke ONpefeAIHCb BJlaKHOCTb Bary pabHer a 
H opraHHyecknHi yraepogx (Ta6n. 2). 
V3 NIpHBeeHHbIX aHaJIH30B BHHO, YTO CofepmRaHuA H,O u Copr B OcagE 
PasHOrO BOSpacTa 3HAaYHTeIbHO PasJIMYHbI, YTO y2Ke OTMEYAJIOCb HAMH panHee | 
Ocayku Oomee MO3qHero BpeMeHH (MOCueNeHHKOBbIe H COBPeMeHHBIe), | 
Hapyxeuuple Ha cT, NeNe 55,49 u 15, cofepxaT OombuIOH MpOWeHT BaxKHOC? 
KOTOpad YMeHbluaeTca c ryOunoli. B yuacTKax, re AHO MOcTeMeHHO pa3sM 
BaeTCA BCJIeEACTBHe erO NOAHATHA MW CHJIbHbIX TeYeHHH, Ooee APeBHHe OTIOW 
HHA (MOpeHHbIe HM JICHTOUHbIE TIHHbI) BbIXOAT Ha MOBeEPXHOCTb MOpcKOrO J 
(cr. NoNe 61, 7 u 12). Hecmotps Ha To, ¥TO MO MexaHwueCcKOMy CocTaBy JpeBH 
OcaAKH ABJIAIOTCA 0 NPeHMYIecTBy OYCHb TOHKOSEPHUCTbIMH, MpOWeHT Bula4 
B HHX 3Ha4HTebHO MeHblue. OcoOeHHO MasIO BAH COfepxKUT MOPeHHad In} 
c TecKOM HuKHero cuoK ct, Ne 12, 
Coyepxkanwe OpraHvyeckoro yraepoqa B STHX OcayqKax KomneOneTcA | 
2,07 no 6,34% , mpHyem 3yfecb He MpOABIAeTCA 3aKOHOMepHOe YMeHbIUeHHe Oo] 
TaHHYeCKOrO BelllecTBa C TyOMHOM, 4TO MbI HaOMIOfaIM B Apyrux Mopsax (‘| 
Camoe Oojbullee KONMYECTBO OpraHHyecKOro BellecTBa ObisIO OOHAPY2KEHO B OCA 
ke ['qanbcKoli OyxTbI B coe 65—80 cm. Takoe HepaBHOMepHoe HakOMIeHI 
OpraHW4eCKOrO BelleCTBa, MO BCeH BEPOATHOCTH, CBA3AHO C TeM, TO B pasvIH 
HbI€ HCTOPHYeCKHe MepHObl Pe3KO MCHAIOCb KOJIMYECTBO TIaHKTOHA B MOP 
HJIM_ Pa3IMUHOe KONMYECTBO OpraHwyecKoro BelecTBa MIpHHOCcHOCh c Geper 
Tloqo6uo onpeyenenuam Kysien6epra, BO Bcex coOpaHHbIx HaMy T'pYHTOBb: 
PacTBOpax COJICHOCTb OYCHb MaJIO H3MeCHAMACb B COBPEMEHHBIX OCa[KaX MO BCE 
AMHe KOOHKH (cT. NeNe 55 u 49) u HecKONbKO yMeHbIIamacb C riyOHHOH B 60 
see J peBHuX OcayKax (ct. NeNe 61, 12, 7), 

Mccneqopannpie Kysen6eprom KonoHKu gocTuranu 15 mM. B HeKOTOPB 
H3 HUX HaOvO{alOCb YMeHbIIeHHe COsIeHOCTH Cc rlyOMHOli, B ApyrH? 
HaoOopoT, yBenuyenne, Takoe pasHooOpasHoe H3MeHeHHe COseHOCTH B OCAaIK 
Bauarulickoro Mops cBa3aHo c Tem, uo BantulicKoe MOpe C MOMeHTa CBOero Of 
Pa3sOBaHHA B JI€QHMKOBbIi NepHO ObIO TO MOPCKHM, TO MpeCHOBOJHbIM BOROe 
MOM. IJo Muenuio KysuienOepra qucbysua pacrBopos mo Bcel Tommie ocak 
CrvIa2KMBaeT PasJIMUMe COMCHOCTH B OCaqKaX Pa3HbIX BO3pacTo. | 
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KonvuectBenHad pasHulla B COsepxKaHHH OHOFeHHbIX 3JIeMeHTOB B pasJIH4HbIX 
PYHTOBBIX pacTBOpaXx ABM AeTCA Oovlee peskOli H HAXOUTCA BUPAMOH 3aBHCHMOCTH 
- COfep2KaHHeM Opranuyeckoro BelllecTBa B OcaKe. Cogep2xanne Si, P, ammonnit- 
10rO a30TAa, TaK Ke KaK WleNOUHOCTh H OKHCJACMOCTh, B COBPeMeHHBIX OCa{KaxX 
SECbMa SHAYHTEbHO HW YBeNMYHBaeTCH C TYOHHOH, YTO ycTaHOBMeHO ObI0 pa- 
wee (°) AH OcayKoB Kacnuiickoro mops (8), ama Aso0BcKoro mopa (3), qua Tu- 
coro OKeaHa (*) u ja Bepuurosa mops (8). 

Pesko oTMUHYIO KapTHHy JlatoT ocayKku cr. NeNe 61, 7 u 12. Silecb Ip He- 
HAYHTeIBHOM COMep2KaHHH OpraHuvyeckoro BeNecTBa B OCa{KaX, B PPpyHTOBbIX 
JACTBOPAX WeMOUHOCTL, OKHCJACMOCTb H COfeprxaHHe octopa pesKO CHHXKEHEI, 
cOOCHHO B MOPCHHbIX OTNOMKeHNAX. CofepxKanHe KPCMHHA B PpYHTOBbIX pac- 
‘BOPaX STHX CTAHUMH MeHbIUe, YEM B COBPEMeCHHbIX OCaJ[KaX, HO IPH 3TOM cule- 
[yeT IIPHHATb BO BHHMaHHe, YTO OHO OCOYCNOBMeCHO He TOJIbKO pacTBOpeHHeM 
PraHOreHHbIX OCTATKOB, HO H paCTBOpeHHeM BCell CHIMKATHOH 4wacTH ocayKa. 

Benvununa pH kak mpaBuuio c rmyOuHoli yBenmuuBaetca BCMe,CTBHe yMeHb- 
HeHHA COJepKaHHA HOHOB CepHOl KucOTHI (°) UH YBeHYeCHHA WeOUHOCTH u 
Oe p2KaHHA AMMOHUMUHBIX Covel. 

XOTH NpOusBeeHHbIe HaMH HCCJeOBaHUA FpPYHTOBbIX pacTBopoB Baszruii- 
KOTO MOPA elle OUCH MAJIOUNCJICHHbI, HO MW OHH MOKAa3asIH YeTKY!O 3€BHCHMOCTb 
EX Ny HAKOMJeCHHeM OMOFeHHbIX JJICEMCHTOB B HHX H Coyle p2KaHveM OpraHnyeckoro 
eINECTBa B OCayKe. OWHaKO NPHXOAUTCA OTMETHTb, YTO yBeM4eHHe OHOreHHbIX 
JIEMCHTOB He HeT HeMOCcpeACTBEHHO B TOM Ke culoe, re yBeMMYNBaeTCA cojep- 
KaHHe OpraHuuecKOro BelllecTBa B Ocayke. Kak noKa3aiH aHaH3bi m0 cT. Ne 55, 
nou 65—80 cm (Copr 6,34%) comep2xKHT OHHAKOBOe KOJIHYeCCTBO OHOPeHHbIX 
JIEMCHTOB C BbILleeKallHM cI0eM 35—50 cm (Copr 3,79%) H MeHbUIe 4eM COL 
00—113 cm (Copr 4,37%), UTO MoxeT ObITh CBA3AHO C GOVIbIUMM pa3vlo%KeHHeM 
praHHyeckoro BelllecTBa B HW2KHHX cyloAX. Kpome Toro, aBNeHHA Wudpby3nu 
(rpaioT H JIS OHOFeHHbIX JJIEMCHTOB TaKY!O Ke POJIb, KaK HU JIA XOpa, O YeM 
MOMAHYTO BBIILIe. 


BeecorosHbllt HayYYHO-HCCIeOBAaTebCKHH Tloctynuao0 
WHCTHTYT MOpcKoro pbiOHOrO Xo3sHlicTBa 12 XI 1956 
j H oKeaHorpapHu ( 
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Cc. H. MPOHHH u PL. B. BAJIAWIOBA 


BJIMAHHE CPCKA OCAXAPHBAHHSA HA HABJIFOHAEMYIO 
AKTHBHOCTb P)KAHOM AMMUJIASbHI 
MPH HENOJIHOM EE TEPMH4YECKOM HHAKTYBHPOBAHHU 


(IIpedcmaeaeno axademuxom A. H. Onapuneim 18 XII 1956) 


C. UW. Nponun u B. M. Jax (') nokasasnu, 4To mpu onpesenenuu cTeleHu 74 
MHYeCKOrO HHAKTHBHPOBaHHA aMHa3bl MIWeHHYHOH WM pkaHOH MYKH B Tee 
MB MYYHOM BbITAKKE MOFyT ObITh NOMYYEHbI PasJIMYHbIe Pe3yJbTAaTbl B 3aBM 
MOCTH OT TOPO, KakOM CpOK OCaxXapHBaHHA KpaxMaJla TIPHMeHAJICA WA Oi 
JIeNeCHHA OCTaBLUeHCA AKTHBHOCTH aMusa3bl. B yKa3aHHbIX paOoTax OblsIo NG 
3aHoO, 4TO NpH |-MHHYTHOM OCaxapHBaHHH MOMe€HT HHaKTHBUpOBaHHA HaOuy 
qlaeTCA He€CKOJIbKO paHblile, vem pH 15-mMHHyTHOM. B HacTosmel padote 3 
ABJIeEHHe HCceqOBaHO Gosee NOAPCOHO WIA p2xaHOH aMUJIa3bl, NMOMyUeHHOH 
BOJHbIX BbITAXKKAX W3 pKAHOM COOMHOM MYKH. 

- Myka & Boa DpH UPHroTOBeHHH BbITAKKH OpaJiHCb B COOTHOLMeHHAX | : 1( 
2: 100;4: 100 u 8:100. IIlporpeBanne BbITAxek NPOHSBOANIOCb B TeyeHHe 30 M 
IPH pa3JIMYHbIX TeMMepaTypax, Wocsle vero cleqOBasIO OCAXapHBaHHve pacTBoOT} 
Moro KpaxMasia npu 40°. Cpokw ocaxapHBanua coctaBnaan 5, 10, 15, 30, 4& 
60 mun. PeakunonHasn cmMecb cocTossia 43 40 Ma 2%-ro pacTBopa pacTBopamc 
KpaxMauia 4 10 MJ BbITAXKKH. | 

Peqylupylolive BelllecTBa ONpeeAJIHCb 10 HOOMeTpHYecKoMy MeTosy Buu 
wutettepa — Llyaia wu no deppnHunanwvyqnomy metoxzy Bauwa — Canycte 
(B cayyae MaJIbIX KOAMYECTB peYUMPyloulMx BelllecTB). KonTpomb Ha pesyu 
pylolve BellecTBa BbITA%KKH HM KpaXMasla CTABHJICH CHeAYIOWNM oOpas 
K 10 Ma BbITAKKH UpHOaBANcA 1 Mn 2 4 HeSO,, 3aTem BHOCHJICH KpaxMau, H 
pedemaoch cosepxKanne pesyUUpyiolwux BellecTB. Ilapannenbuo onpitam cn 
PpeTOH BbITAMKKON CTABHJNCb OMbITbI NO ONpefeIeHHIO OCaXapMBaHUA Kpaxma 
HelporpeToH BbITAxKKOH. AKTHBHOCTb NpOrpeBaBLUMXCA BbITAKeK BLIPaKaNa 
B IIpOWeHTAaX OT AKTHBHOCTH HEMPOrpeTOH BbITAXKKH (JIA OMHHX H TEX 2Ke CpoKol 
Tlonyuenuble pesybTaTbl JIA MBYX ONBITOB pay KpaTKOCTH HW HaraaqHOc 
MpelcTaBeHbl rpaduyecku (pure. |). 

Kak BHHO 43 rpacbHKOB, KPHBbI€ HHAKTHBUPCBaHHA, MOCTPOeHHbIe HAY 
c Temmepatypbl 51°, pacnajlaiorca Jd pa3sJIMYHbIX CPOKOB OCaxapuBaHHA B 
YOK, KOTOPbIt CHayasla PpaCXOMUTCA, 3aTeEM HAUMHAeT CXOUTHCH UM, HAaKOHE 
enaeT 3arv6 BnpaBo, OcTaBascb, OfHAaKO, cxojamuMca. MakcuMambHoe pé 
XO CHHE KpaHHUX KPHBbIX HaOMOAaOCcb AA TeMNepaTypbl MHaKTHBUPOBaH! 
57°. C yReHYeCHHEM KOHIECHTPall BHITAKEK STO pacxorxeHHe KPHBbIX 3aMmeT! 
Bo3pacTauJo. 

Ha6sogaiomulica Ha rpapuKax sarv6 KpHBbIX BIpaBo CBHJeTeIbCTBYeT: 
HaJIM4HH B JaHHOM @epMenTe Oosee TepMocTaOusbHO cbpakuun. 

Moxkxo jtyMaTb, uTO 9Ta (PpakunA MpescTaBner co6o1 «-amunasy. A. E. Ny; 
nAHCKHH (°) COpaTHdI BHHMAHHe Ha TO,YTO POXb MO CpaBHeHHIO C Upyrumu xe 
NeKapHbIMH KYyJibTyYpaMH OTMWYAeTCA 3aMeTHLIM COepxKaHHeM «-amusas: 
JI. A. Ayspman u JI. P. Muxyauncxas (°), pa6orapiie c nomontp10 aMUJIOrp 
tba, Take MpHWWM K MofOGHOMy 3aKkI04eHHIO. | 
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cide BJIMAHHA CpOKa OCaXapuBaHHA Ha HadJOaemy1o: Bes” 
eo AKTHBHOCTH HeNOJIHOCTbIO HHAKTHBHPOBaHHOM aMHJa3bl 
ae€M BO3MOXKHBIM JOMYCTHTb HaHYHe HEKOTOPOH perghepallun p2xKaHvuli 


i 


‘oe 


100 


80 
& 60 
8 
= 
bs) 
3 
g 
=z GO 
a 
20 
0 = 
i 54 57 60 61 62 63 ye IG 
3 
rS 
100 
ij 
60 3 aT 
~~ é 
8 0 
Ss 
& 5 
~] 
§ 
= 0 
6 
a \ 
ff 54 57 GO G1 62 63 67 70°C 


Puc. 1. Bauanve cpoka ocaxapHBaHHnA Ha AKTHBHOCT p2kaHou 
aMHuIa3bl Ip HeMOHOM e€ HHAKTHBAPOBAHHH: ]—pxxaHasi BbI- 
raKkka 2: 100, //—8: 100; cpokn ocaxapuBanHna: 1—60 muH., 
945 mui., 3—30 mun., 4—15 MuH., 5—10 muy., 6—5 MHH. 


WMUHOrTO HHAKTHBUpOBaHHsA. Kak BUAHO M3 rpapukos, 


AMNAa3sbl Nocwe ee WacT 
CXO]UT B Havoobuen CTeneHu, CcJH = 


a ipesqmonaraemaa pereHepallua Mpou 


{HYTHOe HMHaKTHBMpOBaHHe IPOWSBOANTCA mpu 657°. 
Baad amusiaga Noce SHep- 


A.H. Bax un A. H. Onapuu (4) moKa3aiu, ITO COOO 
y2Ke HecliocoOna K CIOH- 


[YHOO TepMuyeCcKOrO WMHaAKTHBUpOBaHnhdA (kunAueHHe) 
eClaiy cnocoOHOCcTb Tipu BbIJep2xKUBAaHHu B 9Ba-~ 


HHOli perenepalun, HO npHoopera 
(MpOBaHHbIX aMNyaxX B MpPHCyTCTBHH pacTBopa XJOpOreHOBOli KHCMOTEI; MPH 
10“ 8B9" 


‘'9TOM PacTBOP XJIOPOreHOBOM KHCJIOTHI AOJUKEH IIpeBapHTeIbHO BbIJepXKUBat 
HeKOTOpoe BpeMA Ha BO3syXxe. 
V3 HaluuxX JaHHbIX MOXKHO 3aKJIOUHTb, YTO MpesMosaraemad YacTH4HAA pl 
HepallA p2xKaHOU AMUJa3bl MOKET MPONCXOAMTd JIMWb B TOM CJIy4ae, CCJIM BbI 
KH MporpeBaioTcA Np CpaBHHTeJIbHO HUSKUX TeMMepatypax. Tak, qua 30- i: 
HOM SKCHOSHUNH MporpeBaHHe JOJLKHO ObITb He BbIWWe 60° (Ty4We Bcero NpH 
MoxHO TakxKe JlyMaTb H O YaCTHYHOM OCBOOOKACHHH CBA3AHHOM aMHJ 
nmpoTea3aMH MYYHOH BbITAKKH B TeyeHHe Npowecca ocaxapHBaHHuA. 


Bcecoro3Hbili Hay4HO-McceMOBaTeIbCKUH MHCTHTYT Ilocrynua 
XJIeOONeKapHOM MPOMbILLIIeCHHOCTH 14 VI 1956 


WHTHMPOBAHHAA JIATEPATYPA 
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BHOXHMHA 


? 


H. H. NPOCKYPSKOB u M. A. JIAPHHA 


MEMCTBHE BOCCTAHABJIMBAIOWIMX ATEHTOB HA KJIEHKOBUHY 
(IIpedcmasaeno axademuxom A. H. Onapunoim 12 XII 1956) 


Mnrorouncaennble (PyHKUMOHAJIbHble PPynMbl, BXOAAUIMe B COcTaB OeKOBOL 
EK Y Jbl, HPparoT, KaK H3BECTHO, BaXKHY!O POJb IPH CTPyKTYPHBIX M3MeHe- 
dX OCJKOBbIX BelllecTB. C HaMHYHeM WJM OTCYTCTBHEM HeKOTOpbIX rpynnupo- 
IK YaCTO CBASbIBACTCA AKTHBHOCTb OObIUOrO unCIa tbepMeHTOB, yuacTBYIO- 
HX B oOmeHe OeKOB, 2KUPOB H yrvieBogoB. Cpequ yKa3aHHbIX peaKTHBHbIX Ppynn 
SIKOBOH MOJI€KYJIbI OCOG0E MECTO Clef yeT OTBECTH CYJIbrvAPHJIbHbIM H [\UCYJIb- 
HHbIM rpynnam. B »xHBOM OpraHH3sMe 9TH TpyNMHPOBKH MOryT NpHHaqweKatTb 
POLIO PaCTBOPHMBIM THOJIOBbIM COe{HHCHHSIM, HallpHMep BOCCTaHOBJIeHHOMY 
OKHCJIGHHOMY vlKOTaTHOHY, WHCTeHHY HW WHCTHHY, a TaK2xKe BXOJHTb B COCTAaB 
OMIEKYJI Pa3JIMUHbIX OeNKOB, H B TOM UHCIe CbepMeHTOB. 

CooTHomienue rpynmuposok SH u S — S B knelKOBHHHBIX M BOOpacTBOpH- 
BIX OeJIKAX MOXKET HMETb CYLIECTBEHHOe 3HAYeHHE JIA Ka¥eCTBEHHOM OIeCHKY 
MeHHY, M MOuyYaeMOl H3 HHX MykKH. J[aHHOMy BoTpOcy Obi MOCBALeH pAy uC- 
leqoBanuii ((1%) uw Ap.), B KOTOpPbIX JleaIHCb MOMbITKH ONpeseuTb HamMdMHe 
H-rpylll B MyYHbIX BbITAKKaX. C MOMOMbIO HOBeLMeH NomAporpaduyeckon 
SXHHKH HeylaBHo (4) yaslocb ycTaHOBHTb cojlepxKaHve SH-rpynn B kmeHKOBUHE 
BOJOpacTBOpHMbIX OenKax u3 13 COpTOBBIX MINeHHI. 
~ Cnoco6HocTb KJIeHKOBHHbI NWeCHHIHOH MYKH H3MeHATLCA NO BIIMAHHEM pa3- 
IWHbIX BelECTB BOCCTAHOBHTeJIbHOrO XapakTepa Oblla NokKa3aHa MHOrHMH 
ele qoBaTeAimu. JlobaBmeHHe WHCTeHHA WIM POTATHOHAa B OUCHb HeOOJIbIINX 
WIMYECTBAX MPHBOAHT, KaK H3BeCTHO, K ObICTpPOMy H Pe3KOMY H3MeCHeHUIO 
iZHUeCKHX CBOCTB KeiKOBHHbI. H. VW. IIpockypaxospim u M. K. Beltnoson 
) 6bINO YCTAHOBMeHO, YTO KMelKOBHHA, MpeBapHTebHO OOpaboTanHan cepo- 
WIOPOAOM, TH{{pocybpuTOM HaTpHA, ACKOPOMHOBOH KHCOTOH H WHCTeHHOM, 
yIBeprasacb Goulee HHTCHCHBHOMY NpOTeOIM3y NpW AoOaBeHHH M3BHE NananHa, 
SKEIH KOHTPOMbHaA KsleHKOBHHa 6e3 TakoH OOpadoTKH. Ho sTH usmMeHeHHA 
I€HKOBHHbI, YKa3aHHbIe ABTOPaMH, YAHTHIBAIMCb He MIPAMBIM, a KOCBeHHBIM Ily- 
M, — C MOMOM{bIO onpeyemeHua ee depMeHTaTHBHOM aTakyemoctTu (°). ITpeq- 
ABJIAJIOCb MOSTOMY HHTepeCHbIM BbICHHTb, H€ MpOHCXOQMT JIM KaKMX-JIHOO 
ILYTHMBIX H3MeHeHUi B cofepxKaHnu SH-rpynn B KeHKOBMHHBIX OeNKax, MO]- 
PrHyTbIX IpeABapHTebHOM OOpaOoTKe BOCCTaHOBHTeJbHbIMH peareHTaMH. 

B kayectBe o6beKTAa HCCeMOBAHHA Opasacb KNeHKOBHHA M3 NWeCHHYHOH MyKH 
CopTa, OTMBIBaBLIaAcA OObIMHbIM MyTeM. Cbipad KieHKOBHHa CHauyaa pac- 
opsacb B 0,05 H yKcycHOH KucyoTe MpH MeXaHHGeCKOM TepeMelIMBaHHN, HM 
ee ~WCHTpHyrupoBanuA KNeHKOBHHA OCaKalacb M3 OlasmecthMpyloulero 
icTBOpa pH AoOaBenuu 1,0 A alleTaTa HaTpHA. STH OnepalWu NOBTOPAJHCh 
mM - ueTbIpe pasa. Jat WHAaKTHBUpOBaHHA MpHCyTCTBYIOWUx tpepMeHToB (’) 
ICTBOp MporpeBasica Ha KUNsAWeli BOAAHOM Gane OKOO 10 MHH. H XpaHHacn 
) OMbITOB Ha XOJOLY. 

O6pa6orkKa BOCCTaHaBJIMBaIOW[MMH peareHTaMH MpOBOAMACch MyTeM UX BHE- 
HHA B YKCYCHOKHCJIDIi pacTBOp KsIeHKOBHHbI WI Mp 3aMeluMBaHuu TecTa 
MOce{yIOULMM OTMbIBaHHeM H3 Hero KJeHKOBUHBI. PacTBopbl KJIGCHKOBHHbI HJ 
WIOOKH TeCTA BbIJepAKUBAIHCb C B3ATbIMH peareHTaMH B TeveHHe pasJIMYHbIXx 
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cpokos mpH 25 un npu 0°. SaTem MpousBOAMaCb OYMCTKA KJICMKOBHHBI Ip MI 
TOKpaTHOM TepeocaxKeHHH HW NepepacTBOpeHHH, Kak yKa3aHoO BBIILIC. G 0co6: 
HOt TILATebHOCTbYO HEOOXOAUMO ObIIO CJIEMUTb 3a NOMHOH OTMbIBKOM MpHO 
JICHHBIX PeareHTOB C MOMOLM{bIO HavOosee YYBCTBUTENbHbIX peaKIlHH. Kuen 
BHHa, OCBOOOKMeHHaA HalleoO OT CwIeqOB peareHTa, BbICYINMBalaCb CHaYé 
alleTOHOM pH pacTupaHuu Hw 3aTeM — B BakyyMm9KcHKarTope. I lomyyeHuble 1 
apaTbl HMeIM BHA Oeoro XJOMbeBHAHOTO NOpOlika. 
~  Onpeyenenuve SH-rpynn B alleTOHOBbIX lpellapaTax KJI€HKOBHHb! BesOCb 
meToyuke Xecc uv Canmupen (°), O3HaveHHblii MeTOJ] OCHOBAaH Ha TIPHMeHer 
AOJOMETPHH B TIpHCyTCTBHH MOYEBHHLI M He ABJIAeTCH CTporo cnelupu4n 
KaK, HallpHMep, MeTOAHKa C HCMOMb3OBaHHeM /-XJOpMepKypHOeH30aTa, HO j 
cepHiiHblX Onpeleienui CpaBHHTeIbHOrO XapakTepa OH MOF ObITb IIpHMeHet 
CHJIy CBOel MpOCTOTbI, a TaKXKe MOBTOPACMOCTH MOJIyYaeMbIX PesyJIbTATOB. 
B cyXHX alleTOHOBBIX IIpenapaTax KJeHKOBHHbI OblO OMpeseeHo Cofepy 
HHe OOMlero a3z0Ta, Cepbl H WACcTHHA. 13 noyYeHHbIxX JaHHbIX MOMKHO 3aKJ1O4 
4TO XHMHYCCKHM COCTaB KJleHKOBMHbI, MOBeprHyToH OOpadoTKe, HalpH 
WMCTeHHOM pasmMuHOM KoHWeHTpauMn (0,02 u 0,04%), m0 ykKasaHHbIM note 
TeMAM OCTABaJICA MOUTH HeH3MeCHHbIM. } 
. PeakuWs BOCCTaHOBJICHHA OeNKOB WHCTeHHOM HW ApyruMu cyabbruapusbs 
MH CO@(HHCEHHAMM IIPHMeHAJIaCcb K MHOFHM HaTHBHbIM OeKaM, HM B TOM 4K 
K nananHy. B OoubliMHcTBe CulyyaeB 3Ta PeaKIHA MPOBOAUNMAaCh B ena60ile 
HOM WIM HeliTpambHou cpele. 
. B Halunx onpitax c JO6aBMeHHeM COJIAHOKHMCIOFO WHCTeHHa K MYUHOMY Tee 
COXpaHsAsIacCb eCTeCTBeEHHad peakuuA, OnusKaa K pH 6,0, a B yKcyCHOKUC | 
pacTBopax kKsleHKOBHHbI—oKCIO 3,9—4,0. KonoOKu TecTa, 3aMellaHHbIe C | 
} 


CTCHHOM, WH YKCYCHOKHCJIbIe pacCTBOPb!l KJIEHKOBHHbI C OOaBsIeEHHeM LWHCTeH)! 
BbIJepKUBAIHCh pH 25° B Teuenne 2—-4 yac. B o60nx cayyanx KeHKOBH! 
MONHOCTHIO OCBOOOK Malach, KaK YKa3aHO Ble, OT CIeAOB peareHTa, 4TO y 
HaBJIMBANOCb NO OTPHLAaTeIbHOM peakKUMH C HATPOMpPYyCcHOM HaTPHA, HM BBICYII 
Baslacb. 


Ta6Onuna 1 


Conepxanue SH-rpynn B alleTOHOBLIX NpenapaTax KNeHKOBHMHDI 
pH o6padoTKe WHCTeHHOM 


i SH-rpynner 
: oe LluctenH TimtentHocTb | (p wn 0,001 # 
OSbexr uccneqoBanua (B % oT BosmeficTBHA {Kk O. ya 100 mr 
Beca MYKH) (B 4ac.) mperiapata) 
| 
is KwieHkOBUHa, OTMBITAA 13 -— _- 0,92 
TecTa, 3aMellaHHoro 0,01 0,95 0,92 
c WMCTeMHOM 0,01 PD 1,04 
: 0,02 2 URS A 
0,04 2 hss: 
Kaeakopuna 3 yKcycHo- —= = 0,82 
i KMCJIbBIX PacTBOpOB, 06- 0,02 4 1,28 
padoraHAblx UWMcTenHOM 0 ,04 4 1,54 


Miz ta6n. i, B KOTOpOl NpuBeyeHbI NOMyYeHHBIe pesybTATHI, BUHO, | 
6 OOOMX CyYaAX NpenaparThi Keli KOBMHbI COsepKau GOosee BLICOKHE Konnuecs| 
SH-rpyon M10 CpaBHeHHIO C KOHTPOJIbHbIMM OOpPasilaMu KeHKOBUHBI, He MOAB 
fapmelicn OOpadoTKe c ucTeHHoM. C yBeMYeHHeM JO3HPOBOK ILMCTeHHAa B' 
PacTalO COOTBETCTBeHHO HM CofepxanHe TuTpyemblx SH-rpynn B kneiKoBHAE 
©enkax. Kpome Toro, 6OAbulad JWHTeNbHOCTb BosfelicTBUA WHCTéMHA TaK 
COmMpOBOKalach WU Oosee s*PeKTHBHbIM BOCCTAHOBJIeHHeM. | 

Jlanee pacTBopbl KseiKOBHHbI Obl NOABeprHyTbI BosselicTBHIO CepoBo, 
pola Teyenne KOpoTKOro cpoxa. )KecTKHe YCJIOBHA BOCCTAHOBJICHHA C NOMOUt 
» C€EpOBOFOpojla BELYT YacTO K NOTepe AKTHBHOCTH y OoubINMHCTBA GHONOrHUeC 
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KTUBHEIX O€KOB, OHM CTAHOBATCH TpyAHO pacTBOpHMbIMH, HB HUX HacTy aor 
feoOpaTuMble H3MeHeHHA Cc NoTepeli nepBOHauadbHbIX’ CBOIICTB. 

; B HacTOAULAX ONbITAX TOK OYMUCHHOTO CepoBOMOpoya Mponyckasica yepes 
IKCYCHOKHCJIbIM PaCTBOP KeHKOBHHbI Np 25° B TeyenHve 30 mun. Bosee Wun- 
IBHOE BOSCHCTBHE BbISbIBAJIO B KJIeliKOBHHE NOTeplo 91aCTHYHOCTH, OHA CTa- 
TOBUaCb KpOWmalllenCA, TeEMHea H MepecTaBasla pacTBOpATbCA B YKCyCHOH KUC- 
fore. OuvcTKa OT CepoBogopoya MpoBo_uaach nyTem 9HeprHuHoro nponyckaHHa 
MNEKUCIOTO asa Yepe3s PacTBOP KJIeHKOBHHbI, C MOCNeAYIOULMMM MHOFOKpar- 
IBIMH ONepallMAMHM TlepeocarxkeHuA MH NepepacTBOpEHH, JO NOMHOTHI yaneHua 
epOBOJOpOJa, UTO YCTAaHAaBJHBAaOCb NO OTPHUWATeIbHOH peaKkIHH CO CBHHIO- 
30 Oymaxkoll. Tlonyuennpie pesybTaTbl MOKa3bIBalOT, TO cepoBo,opoyi 
BAeTCA 9sPeCKTHBHBIM BOCCTAHOBHTeeM KJeiHKOBHHHbIX 6eKOB, IpHueM KO- 
THuecTBO OOHapyxXHBaembIX SH-rpynm 3aBucuT, OUeBHAHO, OT JWHTeIbHOCTH 
IpOlycKaHuA CcepoBOsopoya uepes pacTBOpHI: 


SH-rpynnpi (eB 


Kuelikosuna ea eS hy 


PSs Ha 100 mr 
mpetllapata) 
KouTpovibyan 0,82 
OOpaboTanHad CJ1aObiIM TOKOM CepoBOosoposa 1,60 
ie O6Opa6oTaHHad CHJIbBHbIM TOKOM cCepoBoxopora Ah S10) 


_ B nocaexyrouux onbitax ObluIO HCHbITAHO JeHCTBHe rHyApocybbuta waTpus, 
ABJIAIOINerOCH OJHHM H3 SHEPrHUHbIX BOCCTaHOBHTeNeH. MoxHO Oblmo mpeqno- 
MaraTb, TO OOpasyiolliMlicA B BOHOL cpee HOH BOAOpOa pH peakUMH rHApo- 
SyIbDUTA C BONO OKAXKeTCA CMOCOOHbIM BOCCTAHABJIMBATb JUCYIbPUAHbIe Tpyn- 
II KJI€HKOBHHHbIX GOeJIKOB. 

_ Peakilwsa BOCCTAHOBJeCHHA THApocyJb(PHTOM HaTpHA Beslacb pu O° B Te- 
qeHue | uaca. [Ipo6a Ha NOMHOTY OUHCTKH pacTBOpa OT peareHTa MpoBoAH- 
Nach Ip JOOaBJIeHHH K MPOMbIBHOH KUAKOCTH OHOH KanwM cuaOoro pac- 
rBOpa Ola MH HeCKOJIbKUX KalleJib KPaXMaJIbHOrO pacTBopa. O6 oTcyTCTBHH 
IEOB THAPOCyAb(PUTa MOXKHO OblWwIO CyAWTb MO NOABJIEHHIO CHHerO OKpalliv- 
SAH. 

M3 NpHBO/HMbIX HY2Ke JaHHbIX BbITeKaeT, YTO C YBeJIMYeHHeEM KOHIeHTpallHu 
HJpocybuTa HATPHA eTO BOCCTAHOBHTEIbHbIN SPeKT 3HaYHTeMbHO BOspactad 
10 CpaBHeHHIO C KOHTpOJIeM H HaMHOTO MpeBblilla BOsfelicTBue OOOMX Mpesbiy- 
HX peareHTOB: 


SH-rpynnpi (B ma 0,004 # 


NagS20, (B Mou.) KJO, na 100 mr npemapata) 
0 (KOHTpovIb) 0,84 
0,0025 1,60 
0,005 3,00 
0 ,0125 3,50 
0,025 4,00 


B oco6eHHOcTH HpeycTaBsAOCb HHTEPeCHbIM YCTaHOBUTb BAMAHHE ackopOu- 
JOBOIi KHCJIOTHI B pasIMYHbIX KOHMeHTpallMAX Ha pelapaTbl KJleHKOBUHBI. Hoso- 
Opas0BaHve ACKOPOMHOBOM KHCNOTHI IPH MpopacTanuu CeMAH MOXKeET, NO-BHAU- 
fOMY, HakKsaj{bIBaTb M3BeECTHBIM OTMeyaTOK Ha CBOKCTBA 6eIKOBbIX BeLLeCTB, 
3 TOM 4vce Hu (epMeHTOB. . : 

O6pa6oTkKa KjeHKOBUHHbIX pacTBOPOB ACKOPOHHOBOM KMCJIOTON Beach B Teue- 
ive ooro uaca pH 0°. [apansembHO aHaNOrM4Hble OMbITH! NPOBOAMJINCh B Tpy0- 
‘ax TyHOepra, 3al0JIHeHHbIX a30TOM, B WeNAX CO3qaHHA AYHIUHX YCOBUM 
wid BOCCTaHOBeHHA. OrcyTcTBHe CulefOB peareHTa ompezesANOch MO OTpHa- 
€NIbHOW peakUWH C 9-—6-JUxNOpeHOMHHAOPeHOJIOM. 

Tlonyuennpie pe3yJibTaTbl ACHO MOKAasbIBaloT, TO aCKOpOHHOBad KUCIOTA 
IBJISCTCH OUHb CHJIbHbIM BOCCTAHOBHTeeM KJICHKOBHHHbIX 6eKOB, OCOOCHHO 
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B aHaspoOHbIX YCIOBHAX; MO Mepe YBeJIMYeHHA KOHWeHTpauM pearenTa HHT 
CHBHOCTb BOCCT@HOBJIGHHA MOCTeMeHHO MporpeccupoBaa: 


\ Ackop6uHoBaa SH-rpynnpl (B MJ 
KHCuI0Ta (B MOJI.) 0,001 x K O, Ha 100 mr 
mpemapata) 
Ha Bos3zyxe O (KOHTpoub) 0,84 
» » 0,005 4,08 
» > 0,025 2,40 
» » () ,050 aed) 
B a30Te 0,050 5,00 


Takum o6pa30M, W3MeHeHHA B KJIeMKOBHHHDIX OeKax, OOpaOoTaHHbIx pd 
JIMUHbIMH BOCCTAHOBHTeJIAMH, COMPOBORK[aloTcA YBeEJIMYeHHeM COMepKaHHA Cy 
rHJPpHIbHbIX Tpymi B penapaTax KJeHKOBHHbI. OOwapy2keHve ykKa3aHH 
rpyMMMpoBoK ABIAeTCA JOKa3aTeIbCTBOM IPHCyTCTBHA B KJIeHKOBHHE 3Ha 
TeIbHOFO KOJIMYECTBA JOCTYMHbIX JIA BOCCTAHOBJICHHA JHCYJIbMUAHbIX cal 
Kacempa 6voxumuu pacrenuit Mocrynuao | 


Mockoscxkoro rocyflapcTBeHHOrO yHHBepcuTeta 11 XII 1956 
um. M. B. Jlomonocopa 
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' Hoknagn Akayemun nayx CCCP 
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BHOXHMHA 


Uunen-koppecnonyent AH CCCP H. M. CHCAK AH w E. B. KYBAEBA 


: BJIM SHHE JOHATOPOB 9HEPIHH HU HHPHBUTOPOB 
(A BKJIFONEHHE C¥-rJIMUMHA B BEJIKH NOJIOCTHOW DKHKOCTH 


| TYTOBOrO WEJIKOMPAA (BOMBYX MORI L.) 


IIpH usyyeHHH XMMH3Ma IIpolleccoB MeTaMop@o3a HaCeKOMBIX HaHOosbuee 
HMMAHHe HCCIeAOBATeIH yeNsMIOT OeIKOBOMy OOMeHYy. OBane (') uccneqoBas 
(3MCHEHHA a3OTHCTHIX BellleCTB BO BpeMA MeTaMOp(po3a B Tele KPOBAHOH MYXH. 
ToqoOubie xe HccleqoOBaHHA OblM NpoBeyenb! Jlio_Burom (7) Ha KpoBu ryceHHtL, 
( KyKOIOK AMOHCKOrO *KykKa. Arpeu (*) ycTaHOBH, UTO Te H3MeCHEHUA, KOTOpbIe 
IPOHCXOAAT BO BpeMA MeTamMopdosa, OCOycOBIuBaloTcA (cbepMeHTaTHBHbIMH 
IpOlleccaMH, IIpH¥eM CHaYaJla CHHKAaeTCA CKOPOCTb OKHCJIMTeJIbHbIX peakUHii, 
(TO BuleyeT 3a COOOM NOBbILeHHe BOCCTAHOBHTeIbHBIX MpOeccoB B remMouuMde, 
TO B CBOIO OUepeb AKTHBUPYeT JeHCTBHE MpOTeOMHTHYeCKUX CepMeHTOB. 

Bo BpeMa MeTamopdosa riyOOKHM H3Me€HeHHAM TOJBepraioTca TKaHH ryce- 
iMbI. Ilostomy uccieqoBaHve HalipaBJIeHHOCTH (epMeHTATHBHBIX MpoOleccos, 
‘BASAHHBIX C PaspyWIeHHeM OAHHX OpraHOB H CO3JaHveM HOBbIX, NpeAcTaByaeT 
MCOOLIH HHTepec. 

Hamu 6pi0 moKa3aHo (4), 4TO MpOTeOMHTHYeCKan AKTHBHOCTb MOJIOCTHOM 
KMJIKOCTH TYTOBOFO WeIKONpAAa B Upowecce MeTaMopho3a He OCTaeTCA MOCTOAH- 
fou. Ha cTaquu pacnaa IMYHHOUHBIX OpraHOB MbI HaOJOaeM APKO BbIparxKeH- 
ib MpOTeOJIH3, KOTOPbIM B Ha¥asle rucTOreHe3a — OOpas0BaHHA OpraHoB Oa- 
JOUKH — CMEHAeTCH NayleHHeM MpOTeOMHTHYeCKOH AKTHBHOCTH HW Pe3KUM TIOBbI- 
HeHveM OesIKOBOTO a30Ta 3a CUeT YMeCHbILICHHA HeOeMKOBOrO a30Ta. OTH CABHIH 
8 OTHOLICHHH (pOpM a30TAa MbI CBASbIBAeM C YCHJIeHHeM Npolecca CHHTe3a OewKa 
3 TepHoy rucToreHesa. 

B sto cBa3H ObINO Obl HHTeEPeCCHO BbIACHHTb, BJIHAIOT JIM OHATOPbI 9HEp- 
PHU WH MHPHOUTOPH! Ha HallpaBJICHHOCTb OesIKOBOrO OOMEHA B MOJIOCTHOH 2KHAKOCTH. 
ITO Tem Goylee OMpaBsaHO, MOCKOJbKy B HAacTOMMee BPeMA MHOPOUNCJIeCHHbIMH 
sa6oTamu (°") ycTaHOBNeHO, YTO CHHTe3 NeNTHANOM CBASH UfeT C 3aTpaToH 
MnpeeneHHoro KoHYeCTBa SHEPrHH. 

VUccneqopanve MpoBoyusocb Ha NOMOCTHOH 2HAKOCTH TYTOBOrO u AyOoBOrO 
Werkonpayos. TlomocrHad %kuAKOCTh OJyyasacb MyTeM JlerKoro pa3jaBJH- 
3aHHA B GhapdopoBoli cTyNKe KYKOJIOK HM laJIbHeHIIMM OTKaTHeEM UX Yepes 
Ppolinol col Mapsau. IIpu nmocTaHoBKe oOMbiTa MOJOCTHAA XKUKOCTb JIMOO pas- 
JaBJIAIACb BABOe CocdaTHbim Gydepom c pH 5,59, mu6o pacrsopom 0,3 M caxa- 
J03bI B TOM 2#Ke Oydbepe. B ombiTax 10 HHrHOMPOBaHHl0 K NOMOCTHOH MKUAKOCTH 
jOOaBJIAJIHCb pacTBOpbl HHPHOHTOPOB Ha 3abyepeHHOM pacTBOpe Caxaposbl. 
\suq Hatpua u NaF qo6apansucb us pacueTa, YTOObI NOJYYHTb KOHeUHY!O KOH- 
jextpaunio 0,001 M, a 2,4-qunutpodenon (JIH®) — 0,0005 M. Ajenosun- 
~pHocbopuaa KucuoTa (AT®) jo6aBaanacb B KOsMYecTBe 5 Mr Ha Npoby H 
IpeyBapHTeNbHO HeliTpanusoBanach 4% -m KOH. PactBop bymapoBolt KHCJOTHI 
akxKe HeliTpanusoBasicn Tepe ynotrpe6menuem KOH. O mpoueccax cunTesa 
JeKa CYIMJIH MO BKJIOUCHHIO PIMWMHa, MeveHHOrO M10 KapOokcuuly Cl, c aKTHB- 
focTbio 450 Thc. HMM/MHH B KaxKJol mpobe. Cpok uuKyOaunu 18 vac. npn 37°. 
AuTucenTuK — Tumom. JlelicTBHe depMeHTOB Mpekpallanocb joOaBseHHem 
10% -% TpuxnopyKcycHol KucnoTbI (TXY) c TakHM pacueTom, YTOObI KOHEYHYIO 
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KOHIeHTpauuio jopecru 4o 9%. IIpu paOote c Hs0TONaMH OCa2KeCHHBIC Ges 
IPOMbIBaJIHCb, CHayana 20 pas xonoqHol 2%- TXY, a moTom ropsaveH 5 
TXY yaa yAaens HYKJIeHHOBBIX KHcAOT (12), 3aTem cnupToM u apupom. J] 
VJlaneHHust acopO“poBaHHO MeYeHOIi AMHHOKHCJOTHI OeKH MepepacTBopAd 
; B 1%-H NaOH c mnocmeqyoulHM ocaxK 
Ta6Oanna 1 HveM MH upomplBKoH TXY. IIpompitsi¢ 

o6e32%KHpeHHble OeIKH,  cofeprKa 


BuusHve MoHaTopoB  aHepruH H HHrHOU- 0 5p 4 
TONOB Ha BKIOYeHHe ranuvna Cl B OenKH 12—13% N, PacTBOpAJIHCb i 


nonocTHot >xKAM_KocTH TyToBoro mesko- NaOH mw HanocHsHch Ha QMCKH. i 


npsana HOCTb TIPOCUMTbIBaacb pH TMOMOM| 

Mmmy cpt TOpWOBOTO CY¥eT4HKa. 

ea ee Kak BHHO H3 JaHHbix Taos, | 

pa3sHoe Bpemx MeTamop(osa rostoct 

5 Bs XKHIKOCTb OONaaeT HeEOMHAKOBOK C 

eee pelle coOHOCTbIO BKOVaTS riMmHH Cl Bd 
go%|@8% cTaB cBOMX OemKoB. Tak, B KOHUEe Jj 
ee Zi e8 cTov3a, KOTOpbili HacTynaeT MpHMep) 

HeS|R856 K 25—30%-mMy BO3pacTy KYKOJ 
mes | Rvs A 
OOHap yKHBaeTCA HESHAUHTEJIbHOe BK 
4 ’ yeHHe, B TO BPeMA Kak B (base IHCTOH| 
ONOCTHAA YUAKOCTb Me att.) —— o E 
uHakTHBalua TX/Y (KOHTpOVIb) 19 0 He3a (30—65% -ii BO3pacT Ky Roney 
Di Gicaheons SAR 72 | 539  KOrqa ocyluecrBiseTca WHTCHCHBH 
Agata ae M caxapoost B.OY~) = bse (bopMupoBaHHe OpraHoOB B3pocs10ro 

I. ES ur ATS B Svbepe a) Miat | 200 C€KOMOFO, CNOCOOHOCTh BKJUOUAaTb Pt) 
LI SK: »4-RuHUTpPodenow B 0,3 M 14 \j 
caxapo_bl o 9  WuH Cl BospactaeT B BOCEMb pas. | 
Tl. «. + NaN, B 0,3 M caxapospi 22 leeks IIpuHOaBnenne K MOJIOCTHOH KUKK 


cTu pactBopa0,3M caxaposbl BbISbIBAal 
3a 100% Donna xpnaren HOH METaMOpposa = VBEIMYeHHe BKJIOUCHUA Ha CTaqun EM 

TONH3a Bcero Ha 47%, a Ha cTaquu rH) 
ToreHesa OOJIble, YEM B TPH pasa. Takoe BMAHHe CaXapO3bl MOXKHO OObsHI 
HHTb JBYMA NpHunHamH. Bo-nepBbix, caxaposa B STMX OMNbITAX MOXKeT urpai 
CTAOWIH3HPYIOWy!0 pOJIb, COXpaHaA Te | 
MHKPOCTPyKTYypbl, KOTOpble HEOOXOJUMbI Ta6Oaunua 2} 
BDO Sage Ce Rese eens Bauauve jfOHaTOpOB sHeprHH U air none 
PbIX, OCBOOO*KLaeMad B Pe3yJIbTAaTe OKH- pos ve Since mre eS Cl! 5 Oeil 
CUCHNA CaXapO3bl 9HEPrHA MOXKET ObITH jonocTHOM X%KMAKOCTH KYKONOK jyOOBOD 
UCHOJIb30BaHa JIA MPOWeCCOB CHHTe3a, wesKoNpsgqa (cTaaws Han6onbuero rucT} 


Oco6eHHO OOIbLIOCe BIHAHHEe OKa3bl- ~ 7H3a) | 
BaeT, JOOaBIeHve B, peaKUHOHHYIO.Cpelky -. => ea 
: ~ Minny sibcot | 
AT®. V3 TaOw1. I BUAHO, YTO AT® YcuOBHA OMbITa 1 mun, Ha 10 
CHJIbHee JICHCTBYeT Ha CTaMH PHCTONHB3A. GenKa =| 
BepoaTHO, 3TO CBH3aHO C HeOCTaTKOM 
HeOOxOJUMOL JWIA CHHTesa OenKa SHEP- = NonoctHaa xuyKOCTH (Il. x.) — 
IMM, YTO OTYACTH MOXKET ObITb OOyCsOB- poet at OO 72 
JIGHO Pa3spylWIeHHeM OKHCJIMTebHbIX CH- legienr Gait Gy dep nid 
CTCM Bass ton TlepHoy fa"). Il. ak. $0.8 M caxaposbi B ¢oc- 
Jlaunpie 10 MHrMOMpoBaHMto 'BKMIO- eg es gocharHoM ne 
yeHHA raimunua C! B cocTaB 6enKoB n10- Oy hepe 3270 
¥ Tl. x.+ 0,01 M dymaposo Kuc- 
JIOCTHOH 2#KUJKOCTU CBUACTEJIBCTBYIOT O aR Borgen roy Sees 1700 
.«. + 2,4-2H “pos 3M 
HaJMYHH CBASK MeXy MPOWeccaMH OKHC-" pacra. “caxapor 124 
JMTeJIbHOrO (hocopHIHpOBaHHA MW CHH-  !!. « + NaN, B pacts. 0,3 M ca- 
XapOsbi 380 


Tesa OemKa. Peak OKHCIMTebHOrO 
tbocopHIMpOBaHHs, KaK M3BeCTHO, M3y4aloT puMeHsAA cnewMpuyeckue Jb 
KOTOpPble OCYUCCTBIAIOT PaspbIB MeX%KY NpOWeccaMH OKHCJHTebHOrO pacnay 
HM aKKYMYJIMpOBaHHeM OCBOOOxKMawlleHcA SHEPrHN B Bue CoraTHlxX sHeprue 
(boctpopHbix coequHenwd. K Takum sam oTHocaTca 2,4-qunuTpobenos 
a3Hj| Hatpua. M3 ta6n. 1 BuyHo, YTO AOGaBNeHHe 2,4-MMHUTpoeHoa HW asHy 
HaTPHH BbISbIBAeT Ha CTARMH THCTONH3a JOBOMbHO 3HaYHTeIbHOe NOaBeHH 
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(apoueccos BKo4eHHA: JLH® — 58%, a NaN,— 70% unru6upoBanua BKJIO- 
jenna. B dbasy »xe rucToreHesa STH HHTHOUTOPhI BBISIBaIOT NOYTH NOMHOe TOp- 
(foxKenhe BKOYeHHA rahinna Cl! B coctaB 6enKOB NONOCTHGM 2%KHAKOcTH. Pas- 
#THuHOe JelHcTBHe AOB, NO-BHAHMOMY, COBACHAeTCA TeM, 4YTO BO BpeMA THCTO- 
W1M3a TObKO YaCTb SHEPFHM NOCTABIAeTCH 3a CYT MpOMeccoB OKHCHTebHOFO 
|bocbopus1upoBaHus. 

Tloqo6ubie 2xe pesybTATEI HAMM OBI MOMYYeHbI C NOMOCTHOH X2KAKOCTHIO 
BUMYIONLMX KyKONOK JyOoBoro wenKonpsaga (Antheraea pernyi G.) (ra6n. 2). 
) Hs yannprx Tab. 2 MbI BAAHM, YTO NIponecc BKMOYeHHA raniMHa C! axtusn- 
ipyetcs oOaBIeHHeM He TOMbKO caxaposbl H AT®, no TaKxe u 0,01 M cbyma- 
popon KucnoTp. HP u NaN; BoisbiBaioT 3HayHTeIbHOe HHruOupOBaHHe Mpo- 
ecca BKNOUeHHA ridiuHa C™ B cocTaB GeIKOB MOOCTHOM 2%KUKOCTH JLyOoBOrO 
WeKOMp Aya. 

|  CoBepuieHHO HHY!O0 KapTHHy MBI HaOmojaem pu AOOaBeHHH K MOMOCTHO! 
}2KUKOCTH @ayopuya Na (Tabu. 3 u 4). 


TadOauna 3 
Banauwe NaF na spKmouenne Tuanynna Cl4 B 6enKH 


MOJIOCTHOH MKHAKOCTH TYTOEOTO WeKONpsAya (B YMn/MuH 
Ha 100 mr 6eKa) 


Bospacrt KyKouoK B % 


YcNOBHA OMbiITAa ; 
bi Se ups a= ft aes] es 


TlonocrHasa *xHAKOCTB+ 
ise +0,3 M = caxapos3pbi 
i (1: 1) (voutpom) 250 415 228 381 337 
TlonoctHaad xHAKOCTE+ 

+0,3 M caxapospi+ 
} + NaF (0,001 M) 213 53 870 369 268 


NaF ua ctTaquu ructTomu3a OKa3biBaeT HHrHOupyrolllee JeHCTBHe, a Ha CTaquu 
‘ructorenesa JH60 He OCOHApy2KHBaeTCH HHKaKOrFO TOPMOX*KeHHA, HOO axKe 
‘HaGwloyaetca aKTHBHpOBaHHe MpolleccoB cHHTesa. Takoe jelictaue NaF, no- 
BHJMMOMY, MOXHO OObACHHTb JBOAKO. Bo-nepBbix, TEM, YTO B MOJOCTHOH 2KHI]- 
KOCTH OKHCJIeHHe CaxapOB HJeT, BO3MOXHO, He OOIMHBIM PIMKOJHTHYeCKHM Ny- 
TeM, a tyTem amoTamuyeckoro pacnaya (17,1°). KocBeHHbIM OKa3aTeJIbCTBOM 


Ta6auna 4 
Bausuue NaF (0,001 M) na cuntTe3 Oenka B WeHTpH- 


dbyrare MO.IocTHOH 2XHKOCTH TYTOEFOrO WeIKoNpAya 
(B mr 6eKa Ha 1 © Cyx. Beul.) 


BospacT KYKOJIOK B % 


YcnoOBHA OMbITa 100 


12,5 37,5 €2,5 (umaro) 
Llentpudyrat wonocTrHol #xHI- : o 
KOCTH (KOHTPOJIb) 15,0 30,0 rHgp. 6,56 
Ilentpudyrat nosocTHok *xuz- E 
Koctu + NaF (0,001 M) [eS hOn |e ei! 11,25 | 29,00 


3TOrO MOXKET CYKUTb IPHCyTCTBHeE OOJbIUWNOFO KOJIMYECTBA MeHTO3 B NOJIOCT- 
Holi 2*HKOCTH. Bo-BTopbix, He HcKMoOueHO, uTO NaF oKaspiBaeT HHrHOup yioulee 
qeiicTBHe Ha aleHO3sHHTpudochatasy, B pesy/IbTaTe Yero BCA HEPA, OOpasyto- 
WadcH B MpOWecce OKUCNEHHA TMOKOSbI, UCMOIb3yeTCA Ha MPOWeCchl CHHTesA, 
Takum 00pa3om, CMOCOOHOCTbh CHHTe3HPOBaTb 6eOK B MOMOCTHOM 2KUAKOCTH 
TYTOBOFO WesKOMpsAa He OcTaeTCA OLMHAKOBOH BO BpemMA MeTamopdosa. CnH- 
Te3 OesIKa AKTHBUPYeTCA OOaBJIEHHeM B PeaKILHOHHYIO CMCCb CYOCTPaTOB OKHC- 
neHua HM JoHaTopos sHeprun — AT®. Cuutes Oeaka unrvOupyeTca Ha 58— 
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70% Ha cTaqMH rHcTONM3a HM MOJHOCTbIO BO BpeMA THCToreHesa JOOaBseHH 
2,4-(MHUTpodeHosla WH a3Ha HaTpHA. 

Viunaa KapTuna HaOmogaetca mpu foOaBnenun NaF. OTo BelllecTBO oKa3it 
BaeT TOPMO3ssiilee WeHCTBHe TOJIbKO Ha CTaqWH FMCTONM3a, a Ha CTaqMH THCTi) 
reHesa JIMOO He OKa3bIBaeT HHKaKOPO JeHCTBHA, JIHOO BbISbIBACT AKTHBALLHIO CH 
Tesa OeKa. 


a 


Uscrutyt Ovoxumuu um. A. H. Baxa Tloctynuso 
AxkafemuH Hayk CCCP 11 XII 1956 
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| Aornayo Akagemun nayxk CCCP 
: 1957. Tom 113, Ne 4 


PEOAOVHA 


i B. E. AHBPOB 


CEKCMO-TEKTOHHYECKOE PAHOHMPOBAHHE CAXAJIMHA 
lf (IT pedcmasaeno axademuxom JI, H. IMlep6axoeoim 21 V 1956) 


B crpoenuu ocTpoba CaxasuHa IpHHUMaloT yyacTHe TlaleO30licKHe HM Me30- 
KaWHOSOWCKHe OTIOKeHHA (°). [laneosolickne (JOKapOoHOBbie) MOPOsbl BLIXOAAT 
Ha y3KOli nosloce B BOCTOYHOM 4YacTH ocTpoBa (pation Tpmb-[loponaticxoro 
‘Bomopasyea), a Tak2Ke Ha 1OXHKHOM CFO OKOHCYHOCTH. OcTaJIbHaA 4YaCTb OCTpoBa 
CIOHKeCHA MeC3OKAHHOSOHCKHMH OTJIOXKCHHAMH 3HAYHTEIbHOM MOLLHOCTH. 
| TekTonHyeckoe cTpoenve CaxaiuHa onpefennetca ero cBoecOpasHbiM mon0- 
“KenveM. C OHO CTOPOHBI, OH ABJISCTCA OMHHM H3 3BEHbEB TMOBHKHOL OCTPOB- 
HOM yr, BXOAAUeH B 3OHY aJIbNMUCKOM THXOOKeaHCKOl CKaquaTocTH, H Npes- 
CTaBJIAeT MpOMOM2KeHHE TEKTOHHYeCKHX CTPyKTyp ocTpoBa XoKkKalifo Hu ceBep- 
HOM 4YacTH OCTpoBa XOHCIO. OTH OCTPpOBa rpaHuyaT C OONACTbIO CaMbIX OOJIbILHX 
rryOuH Tuxoro oKeana. C Apyrol cropoubi, CaxaMH pacnowioxwKen B Henocpes- 
CTBEHHOM OIM30CTH OT BOCTOUHOrO NOOepexkbA A3HaTCKOFO KOHTHHEHTAa, HrpaB- 
Wero pOJlb TwaTPOPMbI MO OTHOIMIeHHIO K aJIbMMHCKOH THXOOKeaHCKOM reocuH- 
KJIHHAJIbHOH 30He. 

B cpegquei yacru CaxasMua OTYeTIMBO MpOcseKUBAeTCA 30HA MEPHMOHAIb- 
HBIX Pa3JIOMOB, PaseJAIOWIHX OCTPOB Ha [Be KPpyMHble TEKTOHNYeCKHe OOacTH — 
BOCTOUHY!I0 Hi 3anagHyi1o. B mpegqenax KaxkOH H3 STUX OOIACTeH BbIABJIeHAa CHCTe- 
Ma BTOPOCTeNeHHbIX MPOOJbHbIX H MOMepe4dHbIX PaspbIBOB, yKa3bIBalOWHX Ha 
Kpaiihe COMKHbIM XapakTep TpOABHBIWHXCA OJIOKOBbIX MOBY KeK. 

OrmeueHHble oOslacTH CaxaJIWHa COOTBETCTBEHHO IIpefCTaBIAIOT COOOH ceBep- 
HO TIpOAOJKeHHe BHELIHEH H BHYTPeHHeH TEKTOHHYECKHX 30H AMOHCKOH OCTPOB- 
HOH yr, XapakTepH3yIOWIMxXCA TeMH Ke OTJIMYHTeIbHbIMA OCOOCHHOCTAMH. 
Tak, BocTOuHad OOaCTb B HOJIHOM COOTBeTCTBHH ¢c BuemHel, Hin Boctounon, 
30HOM AMOHCKOM OCTPOBHOM Ayr XapakTepHs3yeTca perme Bcero MOJHbIM OT- 
CYTCTBHeM IIpH3HaKOB BYJKaHH3Ma. SanafWad 30Ha, ABJIAACb NpOoKeHHeM 
BHYTpeHHel 30HbI SNOHHH, Takxe OTIMYACTCA 3HAUMTEJIbHbIM PasBHTHeEM MOJIO- 
WbixX. BYKaHHYeCKHX OOpas0BaHHi. 

OT KOHTHHEHTa OCTpoB oTJemeH TaTapCKHM IIpOJIMBOM, KOTOPbIHi OKOHTy- 
peH c 3amaga WH BOCTOKa KPpyNHbIMH TCKTOHMYECKHMH Pa3OMaMH, ABIAACH, 
lo cymectBy, rpadeHom. Byoub yNOMAHYTHIX pa3sOMOB pacosarasiucb OuarH 
BYJIKaHu3Ma, C KOTOPBIM CBA3AHO H3JIMSIHHe OasasIbTOBbIX NOKPOBOB BYONb 3a- 
Hauoro nobepexkbsa TaTapcKoro mposmupa, Ha ore CaxasiuHa, a TakKe Ha OCTPoBe 
Xoxxkaiiyo. Orpanuyennpiii pasmomamu rpaden TatTapcKoro MpouMBa He AB- 
ACTCA IeJIbHbIM: OH Tak2Ke HapyllleH, Ha 4TO yKasblBaeT HaM4He MOCpeMHe ero 
OYaTOB BYJKAHH3Ma HM STMIeHTpoB 3emmeTpsceHHi. VanecTHo, uTo B Hauaue 
muielicrouena Caxai“u, Kak u SlnoncKuli apxumesar, elle He ObIM OTAeeH OT 
Asnatckoro matepuka. JIumb Mosogbie onycKkanHuaA TeppuTopuu noHcKoro 
MOPA IIPHBeJIM K Pa3BHTHIO Pa3spbIBOB, a BMeCTE C TEM H K OT/eJIeCHHIO CaxaynHa 
OT KOHTHHeHTAa. OTcioya cleyeT, ITO MEPHAMOHAJbHbIe PaspbIBbI, Or paHH4HBalo- 
Wue TatapcKuii NpONHB, ABMAIOTCH BeCbMa MOJIOJ[bIMH. SaperucTpupoBaHHble 
3ylecb CeficMHUeCKHE ABJICHHA MOKA3bIBaIOT, ITO [BH2KCHHA MO HUM MpOfOJKaroTca 
HB HacTosulee Bpema. Ilo ApyruM JaHHbIM BECbMa MOJO[bIMH ABJIAIOTCH TAKKE 
PaspLIBLI, BLITAHYTbIe BONb KypvsAbCKOM AYTH M BXOALULHe B SONY ryyOMHHBIX 
pasomos KamuaTKu, a TakxKe ocTpoBpa XOKKaliqo, OTeMAIOUIMe JO2%Ke COBpe- 
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mMenHoro OxotcKoro Mops oT Tuxoro okeaHa. C HAMM CBASaHbI cOBpeMeHH 
BYJKaHH3M MH aKTHBHaA celicMHYecKad eaTeMbHOCTh KypHsbCKOH YH | 
CeficmocTaTucTuKa. OrevecTBeHHad HU AMOHCKaH JHTepaTy, 
coylepKHT Kpaiine’ Mao CBeqeHHii O semMseTpaceHHAX CaxaJlHHa Coe 
C 1878 r. B pa3HbIX MYHKTaX OCTpoOBa OblJIO 3aperHcTpHpoBaHo Oosee bi 
ClaObIX TONUYKOB WH OKOJIO J[eCATKAa INECTH- H CeMHOAaJVIbHbIX 3eMJIETPACeH 
AuasIM3 3TUX CeHCMOCTaTHCTHYeCCKHX JaHHbIX, C OHO CTOPOHbI, yKa3bIBaeT 
PasIHUHY!IO CTeMeHb CeHCMHYHOCTH BOCTOUHOTO M 3anaqHoro NOdepexkbx ei 
sua, a C Apyroli — Ha HeKOTOpoe yBemH4eHHe CeHCMHYHOCTH C CeBepa Ha Ki 
Tak, B mpelenax 3anaqHoro nobepexba, re CeHCMHYHOCTh HanOosee aKTHB 
B ¥acTHCCTH Br. AjeKCaHApOBCKe M COCeHHX MYHKTAaX, 3a yKa3aHHbili Mep 
H3 HavOomee 3HAUHTeIbHbIX 3eMJeTPACeHHH OTMeHeHO TpH IWecTHOaJJIbH 
(2 VII u 20 XII 1906 r., 19 I 1907 r.) u oguo ueTbIpexOannbHoe (16 VIII 1925 
C SNMICHTPOM, NO ANOHCKHM JaHHBbIM, pacmoslO2%KeHHbIM 613 CoBeTCKOH raBaH 
49,5° c. w. u 140,0° B. g. (*). Takxe B nopty Jly9 Obl BrIOpollieH WyHaMu 
Geper neConbuo napoxog (17 1X 1878 r.). B pacnonoxeHHOM kK lory Md 
TlunbBo0, NCMHMO yNOMAHYTHIX WecTHOasJIbHbIX, OTMeCYeHO OHO CeMHOAaJIJIb 
3emueTpacenne (28 I 1909 r.). Eme qampuie kK tory, B noc. Yrmeropcke, Hapal 
CO 3HAYHTeJIBHbIM KOJIMYECTBOM TOJUKOB CHJIOIO AO WecTH OasJOB, sapeructpy 
poBaHo yKe [Ba cemHOaNAbHbIX semseTpacennaA (6 V 1913 r. uw 14 IIL 1924 ry 
Hakouell, B 1yHkTax Tomapu, XosmcKe, Horopo u ap., pacmouioxKeHHbIx | 


roro-3anaje CaxasMHa, IMOMHMO MHOKECTBA MeJIKUX TOJIUKOB, OTMCYeCHO HaHOoW) 
mee JIA BCero OCTpOBa KOJIMYeCTBO (He MeHee NATH) WecTH- H CeMHOaJIJIbHE 
3eMJIETpACeHHH. 

Boctounoe noGepexbe CaxamuHa XapakTepH3yeTcsa MeHbIUeH CcelHCMHYECKG 
AKTHBHOCTbIO. XapakTEPHO, YTO Te 3eEMJIETPACCHHA, KOTOPbie Sap er HCTe Hoa 
Ha 3amaj[HOM noOepexkbe Kak WeCTH- WH CEMHOaJVIbHbIC, OMLYULaIMCb 830eCb KaK TI 
TH- H WwecTHOabHbe, HOO B BHC MesJIKHX TOJYKOB. Orcioja WerKo Towy4al 
OObACHeHHe TMpoMexyTouHad celicmHyHOocTb FO xKHO-CaxasuucKka, Kopcakop 
M Up., pacnOOXKXeHHbIX B CpefHeH YaCTH }OMRKHOM OKOHEUHOCTH OCTpoOBa, rye 
Oolee 3HAUHTEbHbIX KOHCTATHPOBaHb! JIMUIb WeCTHOaIbHbIe 3eMJIeTPACeH 
Cs AIL SiO r:, 2217 TST r., 7 AT 1928 1. SAT 7929a-): | 

ConocTaBsleHHe CeliCMOCTaTHCTHYeCKUX JaHHbIxX MO 3amaqHOMy HW BOCTOUHO 
noOepexkbio CaxasIvHa NpHBOAUT K yOexKeHHIO, ITO CelicMoreHHad 30Ha 3eMJI 
TpACeHHH pacnosaranach K 3anajly OT OCTpoBa, B palioue TaTapcKkoro mpoJMBa 
OccOeHHO OTUETIHPO STO BbIABIAeTCA IPH W3yYYeHHH JByX 3eMseTpACeHH 
7 V 1912r.u 15 III 1924 r. Tleppoe u3 uux oxBaTuo Bech Caxannu, npuyem 
HaHvOONblUeH CHO (WecTb 6aN0B) OHO OMLylasocb B 1oro-3anaqHO wacTH OC 
popa mexky ITunpso u Horopo. Jo snonckum JaHHbiM, STMUeHTp ero Obit omp 
Menten B ioxKHOH YacTH TaTapcKoro mposnea (*). B cpequei uactu ocTposa 3T 
3eEMJIETPACeCHHE OTMEYCHO KaK UeTHIPeX-NATHOaAIMbHOe, a HA BOCTOUHOM M06¢E 
pexkbe —B BHye CaObIX TOJUKOB. | 

Bropoe semsetpscenve (15 III 1924 r.) sapnaetca nan6onee CHIbHBIM Uf 
H3BeCTHbIX Ha CaxasMHe. CBeeHHa O HEM HMEIOTCA H3 HECKOJIbKHX JCCATKO! 
NYHKTOB. K cepepy Ono pacnpocTpanusocb Jo Ha6uapcKoro 3amnBa, a K 3anaqy— 
yo CopetcKow rapany. Ilo snoHCKHM JaHHbIM, B STIMIeHTpe, pacnonoxKeHHOn 
B Tatapckom npoumpe (49°0’ c.u., 142°0’ B. 4.), OHO ObINO 3aperucTpHpoBaH: 
Kak BOCbMHOabHOe (”). B mpefeiax ocTpoBa 3eMJIeTpACeHHe MpOABUNOCH Hi. 
IUMpOKOM (pouTe, 3axBaTHB CpeHIo1O HM 1ox*KHYIO vactu ero. Ilocrenennoe 3aTy 
XAHUe CHJIbI 3EMJIETPACCHUA OT CeMH OaJIOB Ha 3alafHOM MoGepexbe JO veTbIpex 
NATH HW axKe Tpex OasIOB Ha BOCTOUHOM H B 3TOM CJIy4ae yKasbiBaeT Ha TO, UT 
PHNOWeHTP ero Tak2ke Obl pacnowioxKeH K sanayy oT CaxanuHa, wMen pesk 
BbIPAKCHHbIN JIMHEHHbI XapakTep HM Obl OPHCHTHPOBAH NapaseNbHO OCeBO! 
JMHUM OCTpoBa. 

Takum o6pasom, celicmMoreHHad 30Ha MOaBAIOUlero 6ouIbINMHCTBAa 3acpr 
KCHPOBaHHbIX Ha CaxauHe 3eMJeTPACeHHH JOMKHA CBASbIBATHCH C TIpemnowa 
raeMbIMH PaspbIBaMH OceBOH YacTH TaTapcKoro npomuBa. Bepostuas, maKcH 
MaJIbHast CHJIa STON CeHCMOreHHOM 30HbI JOCTHTaa 8 GanNOB. 
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) Uckniouenve 


jorennoli 30HOH, NpoTaru- 
/MOWEH CA Tak Ke Napawesb- 
) oceBol JIMHHH OcTpoBa, 
/) BocTouHee ero. He ncK10- 
‘Ha CBA3b 9TOTO 3eMJIeTpA- 
sans ¢ ceHCMOreHHOK 30HOL 
VecTHOaJIbHbIX 3eMJeTpA- 
‘MM, MPOTArHBalollelica B 
(MpOTHOM HampaBleHHH OT 
pa Umugra x Wantapckum 
TpOBaM. 
PCeucMuueckoe 
aHouyupoBaune. B 
30e Bpema I. I]. Topuixo- 
(7) 66buIad YaicTD 
CTpopa Oblla BKIIOUeHAa B 
eMHOAaJJIbHYIO 30HY.OHako 
ReaHHblii avaIH3 NOsBOuSs- 
[ HAM BHeCTH B 3TY CXemMy 
1auHTeIbHOe  yTOUHeHHe. 
Ipexye- Bcero oOTYeTIHBO 
‘ameuaeTca = celicMoreHHasi 
OHA 3eMJeTPACeHHIt BeposT- 
(OH MaKCHMaJIbHOHi CHAI JO 
OCbMH GOaJJIOB, CBA3aHHast 
| MpesnoaraeMbiMu pa3pbl- 
aMH OCeBOH uacTH TaTap- 
‘KOTO NpowHBa (puce. 1). 
O6nacTb pacnpoctpaue- 
[MA CBASAHHbIX C 9TOH celi- 
MOreHHOH 30HOH CemHOaJJIb- 
IbIX SeMJICTPACeEHHH 3aXBa- 
bIBaeT 1OrO-3aNaHYy!O YacTb 
CTPOBa, TIpHMepHO Mex«KIly 
[yHKTaMH [lumbBo u AnnBa, 
[| OrpaHwyeHa C  BOCTOKa 
JA3PbIBOM, OT/[CJIAIONLHM Me- 
lOBLIC H TPeTHUHbIe OTIOM*Ke- 
ua. Bes ocTambHaad, BOCTOU- 
(an, WaCTb OCTPOBa HonajaeT 
} OONacCTh pacnpocTpaHeHuA 
TeCTHOAaIJIBHbIX 3EMJIETP ACe- 
MU, CBA3aHHbIX B OCHOBHOM 
TOH %e CeHCMOreHHOH 30- 
ou TatTapcKoro mpomnsa, 3a 
€KOTOPbIM HCKJIIOUeCHHeM He- 
OJIbIOH 4YaCTH CeBepo-BO- 


lipeycTaBsser 
,11939r., ,okanbHO nposBuBuleecs H 
2CbMa BEPOATHO, YTO OHO CBA3aHO yx 


WecTHOasIbHOe OXxHHCKOe s3emseTpacenne 
a C@BepO-EOCTOUHOM noGepexbe Caxauna. 


€ C pyro, MeHee YETKO BbIPAKeHHOTi celi- 


aeBcK: 


Wi S) 
\\\@ 7 
abe, 


| 


©! 


fe) 


AXANHH 2 


ri 


ve 


“ 

<. 

<j 
{5 
| @;. 


[Xe 

SOF 

: <b 

Owe ox 


& 
Cosetckan 
,  TaBaHb 


r 
x 
7 


SS 
WM. Tepnexua 


100. 150m 


Puc. 1. Cxema celicmo-TeKTOHHYeCKOrO § palOHHpoBaHHA 
o, CaxamMHa: @— TpeTHYHbIe OTOXKeHHA, 6 — Mevio- 
BbIe€ OTJIOMKeHHA, 6 — Maseo3ovcKHe OOpasoBaHHa, 2—30- 
Hbl MOJIOMbIX PASPbIBOB, CCHCMOFeHHOCTb KOTOPbIX elle He 
ompefesmeHa H3-3a OTCYTCTBHA CEHCMOCTATHYCCKUX JaHHBIX, 
0 — mpemnonaraemble paspbIBbl oceBoli uacTH TatapcKo- 
ro mpojmBa, e— Apyrne Mpesmouaraemble — pa3pbIBbl, 
oe — celicmoreHHasd (SIIHUeEHTPabHaA) 30Ha s3eMueTpsAce- 
HUH BePOATHOH MAKCHMAJIbHOM CHJIbl BOCeMb 6aJJIOB, CBA- 
3aHHad C MPOMOJbHbIMM pa3smOMaMH OCeBOH yacTH TarTap- 
cKoro nmpoumMBa, 3 — mpeamouaraemant OxuHcKas celicMo- 
TeHHad 30Ha 3eMJIeTpACeHHH MaKCHMAJIbHOH CHJIOH oO 
IWeCTH-ceMH OasWIOB, W—OOmacTH pacmpocTpaHeHHA 3eMue- 
TPACeHHM PasHYHOH OaJMbHOCTH ,CBASAHHbIe C paHee OTMe- 
YeCHHbIMH CelHCMOreHHbIMH 30HaMH 


TOUHOrO o6epexbs (paiion moc. Oxn) w m-Ba Ulmugra, re, Kak y2ke OTMe- 
€HO, HMeeCTCH HaslowKeHHe CeHCMHYHOCTH. ve) . 
[naBuaa celicmoreHHad 30Ha 3emseTpacenuli TaTapcKoro MpoJiMBa B IOAHOH 
acTH OcTpoBa XoxkkKalijlo nepexBaTbIBaeTcCs Oolee MOLLHON, celicmorennont 30HOH 
CBATHOAIbHBIX SemaeTpacenHit Kypuso-KamuatcKo# OcTpoBHo Ayru. Coor- 
eTCTBEHHO 3TOMY IpHseraioulad K Heli OOaCTb paciipocTpaHeHHA BOCbMHOAIIb- 
BIX 3°MJIETPACEHUH 3ffeCb 3HAUHTeEbHO YBeIHUMBaeTCH MO MIOULAH, BKiIONas 
oa ripedextypy V6ypu, ocrpop Xoucio  Bce OH3 pacnowO*ReHHble Me/KHE 
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octposa. K wry of ocrpoBa XoxKkaliqo Kypuno-Kamuatckaa ceucmMoreHHaa 
cmpikaetca ¢ 12-GanmbHol ceficmoreHHOM 30HOH SATMOHCKOM OCTpOBHOM Ayry 
B ormuune oT celicmoreHHoh 30HbI TaTapcKOro TIpoOJIMBa, pacnoso*KeHHc 
mpeyesax 3anaquol (BHyTpeHHel) 30nbI flnoHo-CaxaMHCKOH OCTPOBHOH JV 
9Ta ceHiCMOreHHad 30HA B Bue Y3KOM MOMOCb! MPOTATHBAaeTCA B OCHOBHOM 4} 
B mipejeax ee BOCTOUHOH (BHeIUHeM) 30HbI, HepeceKad Ha ceBepe mpedekT 
Vipaku, a Ha rore — Mnynu. | 
Takum c6pa30M, aHasiu3 H3BeCTHBIX MO CaxamMHy celicmMocTaTHcTH4yeCc 
JIAHHBIX B CBASH C OCOOCHHOCTAMHM €FO TEKTOHHYeCKOH CTPyKTypbl HU BbIABJI 
HOe TMloslO*wKeHve CelicMCreHHbIX 30H CaxaJHHa B OOUeM Tvlale perHoHadby 
CeHCMHYHOCTH MpHleralollux OCTPOBHBIX yr Tuxoro okeaHa MO3BoN9) 
OTKa3aTbCA OT BKJIOUCHHA OoObILew YacTH TeppHTOpHH CaxauHa B O{HY cek 
6abHYy!0 3OHY H OFpaHHUNTbCA 10 TObKO B OTHOWEHHH HEOOJbINON sana 
yacTu ocTpoBa. Bémbuiaa 2Ke YaCTb ero JOM2KHA ObITb BKMIOUeHA B WecTHOaNi 
Hy!0 30HY. 
BbinBseHHaA CBA3b OCHOBHO! CeHCMOreHHOM 30HbI CaxamuHa C MpOOJIbHby 
pasppipamu ocepol uacTH TatapcKoro MpOJIMBa COBepLIe€HHO HCKJIIOUH 
Tipapyonoqo6ue celicmuuecKHX cxem CaxajWHa, B KOTOpBIX celicmMuyect} 
30HbI MPOBOASITCA NoMmepek ocTpoBa (°). if 
O6Oune BHIBObI. CaxanuH MO CBOeMy TEKTOHHYCCKOMY I0JIO%Ker 
H 10 CeHiCMHYeCKOMY PEXKUMY HAXOMUTCA B TeECHOH CBA3H C CHcTeMOH THxoOKed) 
CKHX OCTpoBHbIX Ayr. IlocmeqHue xXapakTePpH3yIOTCAH OTYETJIMBO BbIparky 
HBIMH H3rHOaMH, B OOMeM KOH(*POPMHBIMA KOHTypam AsvaTCKOrO KOHTHHEH}, 
BpinyKJible H BOrHYTbI€ CTOPOHb! OCTPOBHbIX Ayr MOryT paccCMaTpHBaTby 
COOTBETCTBEHHO, KaK Y4aCTKH paCTAXeHHA WH CKATHA. 
Tlepsble 13 HHX OOpa3yi0T B KaxKJOM Culy4ae OCHOBHbIe ceHicmHyecKHe pafiorl 
B TO BpeMA Kak BTOpble NpesCTaBMAIOT ByKaHHYecKHe OOacTH. STO xoporl 
ycTaHaBIMBaeTCA He TOJbKO B AMOHCKOH Ayre, HO MB Ayre AneyTcKuXx ocTy 
BOB, a Tak?Ke B CymaTpa-Snouckoli Ayre, H30OHJYIONIUX ByJIKaHaMH HW OBOE 
yacTO NOBepratolluxXcA KPYMHbIM NOABOJHbIM 3eEMJIETPACCHHAM, BO3HMKAaIOlL 
C BbIIYKJIOH CTOPOHHI. I 
OrmeyeHHble OcoOeHHOCTH XapakTepHbI u yma CaxanuHa, KaK cOcTaBH} 
yacTH SMOHCKOM Ayr, C TeM, OHAKO, HCKJIOUeHHEM, TO BOCTOUHAA (BHEILIH 
o6s1acTb B CelicCMHYeCKOM OTHOLICHHN OKasbIBaeTCA MCHee AKTUBHOM, eM salle 
Had. ITO OOCTOATELCTBO OObACHAETCHA TEM, UTO C CeBEPO-BOCTOKa B palione XC 
Kalino celicmMoreHHas 30Ha TaTapckoro npomuBa mepeceKaetca Souee KpynH 
KamuatcKo-KypuibcKoli ceiicMoreHHoii 30HOM, CBASaHHOM c cHcTeMol riy6Ou 
HbIX Pa3JIOMOB, OOYCJIOBIMBAaIOlHX ee BYJIKaHv3M. | | 
Takum OOpa3om, Sinonckaa BOCTOUHAaA CelicMOreHHaA 30HA CHJIbHbIX 3€MJI 
TpACeHHH He MpOTArMBaeTCA OT AOKKalifO Ha CeBep, a OKa3bIBaeTCH Kak ¢ 
nepexBayeHHow Oowee MOMHOH KamuatcKo-KypusbcKoli celicmoreHHO 30H 
Ilostomy celicmorenHaa 30Ha TaTapcKoro mpouuBa, B CHsy ee KyMCOOOpasHo 
PpacnOJIO%KeHHA MO OTHOIWCHHIO K STHM TaBHbIM 30HaM, MpHoOpetaeT BTOpoc 
meHHOe 3HayeHHe. 


Bcecowsublli Hay4HO-HccneqoBaTebCKHH MHCTHTYT Iloctynuno 
IIbe3OONTHYeCKOTO MHHepasIbHOrO ChIPbA 14 V 1956 
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TFEOJOPHA 


E. Jl. KAPITIOBA 


TPAXHAHJE3UHTOBAA ACCOLWMALMSA BYJIKAHOPEHHDbIX 
WM CYBBYJIKAHHYECKHX TOPO) p. BAJAM 
(XPEBET, KAP)KAH-TAY) 


(ITpedcmaeaeno axademuxom A. T. Bemexmuncim 26 1X 1956) 


Bepxuemaseo30lickue ByJIKAHOreHHbIe HOPOAbI B HEKOTOPbIX palionax TaHb- 
aHx HMeIOT BECbMa IIMpOKOe paciipocTpaHeHve, OAHAKO IWeNOUHbIX aciy3u- 
9B cpeM HUX He OOHapyxeHo. B HacTosmlee BPeEMA H3BECTHO JIMIb Ba He- 
JIBIUHX YUACTKa NPOABJIEHHA BePXHeMaeOZOHCKHX UW[eNOUHLIX spPby3HBos, 
XOJAMLMMXCA BHE CBA3H C KPyMHbIMH OOaCTAMH pactipocTpaHeHHaA ByJIKaHoO- 
HHBIX MOPOX HOPMaJIbHOrO IeOUHO-3eMesIbHOrO pata. Nepppi u3 Hux pac- 
JIOKeH B KpalineH 3anaqHoH OkOHeuHOCTH xpeOTa Tamacckui Asa-Tay, 
Oacceline p. JlayOa6a. Ha npucyrcrsue 3yecb sTMNeHUNTOBLIX 3dpby3uBoB Hep- 
dHavasIbHO yKaspipa B. A. Huxowaes (3). Jlo nocequux seT 9TH Scpcby3HBbI 
cTaBaJIMCb HeH3y4eHHEIMH. ABTopoM B 1953—1954 rr. 3yecb Obiia ycTaHoBseHa 
Pby3uBHO-runaOuccaNbHad aCCOUMaluA WeOUHbIX Oa3aIbTOHOB (IeOUHBIE 
A3aJIBTOBbIe NOP(PUPHTHI, STIMJIeHUMTOBbIe Te*pUTbI, SMUMeHMHTHTbI HW pasHo- 
SpasHble IleOUHbIe WH CyOulemouHble Jaliku). Bropol yyacToK pacmpocrpa- 
CHHA IeJIOUHbIX BYJIKAHOreHHBIX NOpo, Obl OOHapy2xKeH aBropomM B 1953— 
954 rr. B CeBepo-BOCTOUHOH uacTH xpeOta Kap»xau-Tay, B Oacceltue pp. Bayan, 
“3pii-Ata u Jbxy3ym. IIpucyrctsue 3yecb adbctby3HBHbIX NOpoy OblI0 H3BECTHO 
aBHO, ofHako H. I]. BacuapkoscKkum (1) w ApyruMu uccefOBaTeMAMH OHH 
NMCHIBAIHCb KaK MePpMCKHe aHJe3HTOBbIe NOpPupuTbl HOPMaJIbHOrO psxya 
mypaOcalickan CBHTA). 

ByKaHoreHHble Topoybl p. Baqam oOHaxKaloTcaA Ha Tomlaqu OKOIO 30 cM? - 
Ape MepHAMOHaAIbHOH CHHKJIMHAIH, CIOKeHHOM U3BeECTHAKAMH HKHETO 
apOona. CepepHast ¥acTb Nosmocnl ady3HBOB CKpbiTa MO] YeXJIOM Me3030lCKUX 
TPCTHUHDIX OTOMKeHHH. Tosa BYJIKAHOreHHbIX MOPOR HeECcorlacHo 3aseraeT 
@ U3BeCTHAKAX HWKHErO KapOOHa UM CHJIbHO JucOUMpoBana. YIvIbI Naqenua 
= nocturaior 50—75°. MuorouncsieHHble pa3JIOMbl pasOHBalOT TOJIMLY Ha OT- 
eIbHbIe B3aHMOMepeMelleHHble OMOKU. OOmlasn MomHOcTh ee OKONO 1500 M. 

B paspese OayaMcKoli ByIKaHOreHHOM TOWN BbIJenmoTcA Tp yacTH. Hyx- 
Al WacTb, MOULHOCTbIO 80—200 M, mpefcTaBsseT CcoOOH OasasIbHble CJIOH, CyO- 
HHbIC KOHTIOMepaTaMH, TeCuaHMKaMH HM U3BeCTHAKAaMH. CpeQHAH 4aCcTb, 
OILHOCTHIO OKONO 600 M, COCTOHT U3 JOBOIbHO OfHOOOpasHbIxX TpaxnsHNapHTo- 
BIX H TpaxualMTOBLIX MaseoHTHHMOpuToB HW Typos. BepXHAA YaCTb, ABJAIO- 
AACA IIpeAMeTOM jlasIbHeliwero paccMOTpeHUA, CMOMKeHA accolMallMen Tpaxn 
HICSHTOBLIX BYJIKAHOPeHHbIX M TuMaOMCCaNbHbIX Mopoy. ITa yacTb paspesa 
SCbMa UeTKO CTpaTuPHIMpOBaHa U COCTOHT U3 YepesyIOUUxXcA MOKPOBOB spy- 
ABOB CpaBHHUTeIbHO HeOOubUWON MomuHOocTH (20—70 M), WHpOKMacTHYeCKHX T0- 
OJ HW PeAKUX HEBbiepXKAHHbIX NO MOMLHOCTH H NO MpOCTHpaHuio TOPHSOHTOR 
yYPOKOHTIOMepaTOB, HecYawHuKOB HM aJleBpOMTOB. OTMevaeTcA BospacTaHHe 
OM MMpoKNacTHYeCKHUX NOpO B CaMbIX BbICOKUX YacTAX Paspesa. Oomasx 
OMHOCTb BepxHell vacTH paspe3za 600—700 mM. ? 

ByaKanorennple Moposb! GaaMcKol TpaxXHaHJesHTOBOW accolMaln Mpey- 
PaBNIAIOT COOOM pasHdHbIe ANddpepeHUNaTb! MOHLOHHTOBOH MarMbI UM, BCPOATHO, 
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CBA3AHbI C WeATeIbHOCTbIO CYIIECTBOBAaBIUerO 3feCb KPyNHOrO ByJKaHa UE 
pambuoro Tua, TloKposs! adipySHBOB CJO%KeHbI JIaTHTOBBIMH, Tpaxvabesh 
BbIMH HW aHe3HTOBbIMA NOpdupHtaMu, TpaXHTOBbIMU noppupaMu HU OTBeY 
ILMMM HM To coctasy Tydamu u TypoOpekynAmu. OTHM HavOoee pacmpoc 
HeHHBIM NOpOaM NOAYMHEHbI CPaBHHTeJIbHO MaJIOMOILHbIe (10—35 m) nloKp 
SnMNeHUHTOBLIX MOPO| THIMa WOWOHHTOBLIX MOPPUPHTOB, WeNOUHbIX Tpaxy 
BbIX HOpPupoB HW MOHOIHTOB. 

Cpequ ady3uBos pacnomararorca MexknacTOBble HW CeKyllMe MpHMoBep 
CTHbI€ HHTPY3MBbI THTAHTOMOpPUpOBbIX JMAaTHTOBbIX NOPPUpHTOB, LWITOKY 
JOUHBIX TpaXHTOBbIX NOpduposw uM pesKue Jaiku Tuna KammouuToB. JlaTuTO 
NopupuTs! OOpasyioT MontHBIe (WO 100 M) mulacTooOpasHble MHTPYSHBHBIe 34 
KM, KOTOpbIe NpocuexKuBaloTcA Ha 2—-3 KM 0 NpocTupaHuw. Camoe kpyli 
TeO JIATHTOBLIX MOpupHTow, HaOsmofaemoe B AomuHax pp. Axysym u Kus 
Ata, umeer pasmMeppi 4X0,5 xm. LiIroku meOuHbIX TpaXHTOBbIX Topdy) 
(pp. Kourmxon, Bagam) umeior pasmeppi | X0,3 KM. 

Bce nepeuvcienHble pa3HOBHAHOCTH BYJIKaHOreHHbIX H runaOuccadb 
HOpok pasiMyaioTcs, TaBHbIM OOpasoM, MO KOJIMYeCTBEHHBIM B3AMMOOTHO 
HMAM OJ[HUX HW TeX Ke MOposooOpa3syioulUX MHHEpaJIOB, Cpe KOTOPbIX THOM) 
(pHBIMH ABMAIOTCA NaOpalop, aHOpTOKIa3, aBruT (HepeAKO STHPHHCOAepxKaulM 
THTAHABIT, O3MCCBHKOBaHHbIt OJMBHH MW OuoTuT. B HeKOTOpPbIX pasHoc? 
CYII€CTBeEHHOe 3HavVeHHe HMeeT SIMeHIHT. | 

CpeqM MHOFOUHCEHHBIX PasHOBHAHOCTeH sPPy3MBHbIX Mopox Oayamcr 
TpaxvOasabTOBOH accouMalluH HanOOJIbIUHH MHTepec MpefcTaBAAIoT pejl 
SIM eHUHTOBbIe addy3uBbl. Cpe HHX BbIAeJAIOTCA Be TPyMMbl NOpOs: Mek 
HOKpaToBble aPPy3HBbl THIMAa WOWOHHTOBLIX NOpUupuTOB MH JeHKOKPaTOBBIe I) 
JIOUHbIE TpaXHTOBble NOp@Uupbl HW (POHOJIMTHI. | 

SnMMeHUUT ABMIAeTCA CYULECTBEHHOM COCTaBHOH YacTbIO B OGeHX rpynl 
NOpog, KomMyeCcTBO ero KONeONeTCA OT 20 70 40%. XapakTepHo, 4TO 9mMIeH 
JIMIb B C(MHHUHBIX CJlyYatX OOpasyeT BKpalWI€CHHHKU, a OObIMHO WeJIMKOM | 
CpeJOTOUeH B OCHOBHOHM Macce H BCJIeACTBHE STOTO MAKPOCKONHYECKH HE pas: 
4yHM. B OcHOBHOH Macce SIMJIeEHUMT OOpasyeT OKPyrvible MeJIKHe 3epHa, MPH" 
B H€KOTOPbIX H3 HHX, Yale BCero B OoIee KPYMHbIX, XOPOIIO pa3sJIMUMMBI THM 
HBI€ [JIA NelWuTa BOCbMHYTOJIbUbIe paspesbl. Bo Bcex cyyanx STMMeHIMTOR 
TIC€EBAOMOPOSbl BHITIOJIHCHbI AHAJIbILMMOM, TO BOJAHONPOspadHbIM, TO Tlepen| 
HEHHBIM BKJIIOUCHHAMH (KapOoHaT, CepHuHT). Cpe BKpalJIeHHHKOB BKJIKG| 
HHA OOpasyloT XapaKTepHbie JA MeHWuTa KOHUeHTpMyeCKHe y30pbl. | 

OnuNeuuUuTOBbIe NoppupuTsl cosepxaT 17—22% BKkpalJIeHHHKOB, cpée 
KOTOpbIX Befymad polb (14—18%) NpHHaqmexuT 3eeHOBaTOMy aBrH4 
OcTajbHble BKpalJI€HHHKH B KoHYecTBe 3—4% mpeHMyuecTBeHHO cocT¢ 
¥3 JaOpagqopa c OTOPpOuKaMM KaJMHATpOBOrO MoseBoro wmata. JIMub equHil 
HbI€ BKpalJICHHUKH CJIOMKeHbI KaJIMHATPOBbIM MOJIEBbIM IMaTOM MH O3MeeBH! 
BaHHbIM OJIMBHHOM. Bce BkpallJieHHHKH HeEBeHKH moO pasmepy (0,5—2 m 
OcHOBHad Macca NOpOfb! MOHOKpHCTamMYeCcKad HW COCTOHT H3 MUKpomH? 
Marvoksla3a WM KasMHaTpoBoro Momesoro wnata (40%), smumenuuTa (28 
30%) # pyanoro Munepana (10—15%). Bcerga npucyrerByer meoxpoup yioul 
amlaTHT OsleqHO-PuoMeTOBOrO H Oyporo UBeTa. 

ONMICHUMTOBHIE H{COUHbIe TpaXHTOBbIe NOpPuphl, CBASAHHBIe Nepexosa 
C POHONMTAaMH, TIpeAcTaBsIAI0T COOOH AOTHbIe apaHHTOBbIe MOPOJbI C MaJIbIM 1 
JHyecTBOM (10—15%) Menkux BKpanwennukos (1—4 mm). Ilouru sce onu cy 
XKeHbI NaOpayopoM c OTOPOUKaMH KaJIMHAaTpoBorO NosmeBoro wnata. Exunwur 
BKPamlJICHHUKH COCTOST H3 O3MeCEBHKOBaHHOFO OMBHHA, MOHOKJIMHHOrO Mf 
KceHa HM pyQHOro MHHepasia. OCHOBHad Macca STHX NOpOA MUKPOMHTOBaA Wh 
OMe IAPOBAH HU He OTHYAeTCA OT OCHOBHOM MacCbl OMHCaHHBbIX BBIILEe IO 
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Becbma OpuruHaJIbHbIMM M0 BHeLIHeMYy OOJMKY IIpecTaBIAIOTCA MHTPy3h 
Hble CyOBYJIKaHMYeCKHe JaTHTOBbIe NopdupuTEl. ITo NOJHOKPHCTaINYeCK 
NOPOMbl C MeJIKOZCEPHHCTOH TeEMHOM OCHOBHOM Maccoll H OUeHb MHOTOUNCAE 
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BIMH OAMHAKOBO OpHeHTHpOBaHHbIMu KPYNHBIMH BKpalivieHHuKaMH aHopTo- 
a3a. OHH UMerIOT O6HK TaOIUM MIoWaybIo 2x 4—5 CM, a HHorya Jo 4X8 cm. 
‘apakTepHO, uTO ruranTcKue BKpallJICHHUKH aHOPTOKa3a , paclipocTpaneubi 
| MOpoye HepaBHOMepHO, KONHUeCTBO HX ObICTPO H3MeHeTCH OT MeCTAa K MeCTY 
8—20%). OcTambuBie BKPallI€CHHHKH, XOTH WH MHOFOUMCJICHHbIe, HMCIOT MaJly1o 


Puce. |. Tpaxnangesutopad accouHalHua sbdpy3HBublx Hu sl Neal oe mlopox 

p. Baga (uepHble Kpy2KKH) H WOWOHHT-adcapoKHToOBas pel osease capone: 

Pefinyox (Gemble Kpy2KKH): J—tTpaxuuMnapHTosbili MaJleOurHUMOpHT, bee hs 

TpaxuToBbli noppup (rHmaOuccaibublii), d — TpaxutTosbli nopdup, 5 Se 

aHJesHTOBLI nmopdpuput, 5 — aHAesHTOBbIi nopduputT, 6 — Sia 4 

nopduputT, 7 —rvraHTonop@upoBhlli waTHTOBbI NopduputT, 6&8, J—sn I 
TOBbI€ MIOWIOHHTOBbIe NOp@HpHTHI 


enuuMHy (oOprmHO 1—5 mm). Cpeqn Hux THaBHYIO POdb urpaet aBR aH 
ran-apruT (qo 16%), aHesHH-aOpayop (qo 5%), Oypo-Kpacubili eens 

3,5%) uw pyqHEIi MuHepa. B ocHOBHOH Macce TpaxuToBoli pure Be hae 
TOH CTPyKTypbl MpeoOsaaeT aHOpTOKNas, MOAYHHEHHOe 3Ha acd 
<HCJIbIMT aHe3HH HM aBruT. Kpome Toro, B OCHOBHOH Macce Bcerjla MHO 

HOrO MHHepaua. 

ee rearic ee eee MOp*UupuTb! OTIMYAOTCA OT ee ee 
3bIX IOP(PUPHTOB JIMMIb BECbMa KPYMHbIMM pasMepaMH aHOPTOK I par 

eee aaurandace Ha ONMCaHHH TMpOunx pa3HOBHHOCTeH ee es 
i cyOByKaHHYecKHX NOpox OaqaMckoH TpaxnanjlesHTOBOH Tee cs 
JakTepu3syem ee MeTpoxuMuyeckHe OcobenHocTH. JLaneKo ewe pees se 
‘TaBleHHe OO 3THX OCOOCHHOCTAX CKa{bIBaeTCA a JaHHbIM on Se ae 
OpasuoB HaHOoulee THNMINBIX Sppy3HBUBIX UH Cy ee « ane 
SVJIBTATbI AHAIH30B MepecyHTaHbl HW HaHeCeHbI Ha [Marp 4 y : een, 
4. H. 3anapuuxoro (pure. 1). Bce MpoawasHSHpoBanuple NOP i He fy 
06011 TIpOH3BOAHbIe MOHIOHHTOBOH MarMbl. CocTaBbl Naents ee sf 
asyIOT CFYWeHHbI po BeKTOpOB, XapakTepH3yIoUIn ee 


counauio. CynlecTBeHHO YepTO STOH aCCOWMaUM ABJIAeTCH €€ YETKO po 
JICHHBIG KasveBbiii XapakTep Ipu OOme BbICOKOM menounocTu. HanOonee 1) 
JIOUHBIMN ABJIAIOTCH CYOBYJIKaHWYeCKve TpaxHToBbie nopdupsl (anamus Ne | 
TIPOPbIBalOWIHe: Cable BbICOKHe POPH3OHTb! paspesa OalaMcKUXx adpdy3HBos. 
BaqaMcKant TpaxvaHe3HTOBad accolvallus MO NeTpOXHMMYeCKHM OCOOI 
HOCTAM HMeeT MHOFO OOmero C OYCHb CBOeCOOpasHbIM WOWOHUT-aOcapOKHTOBI 
pAJOM Mopog, onvcannbim VWyquurcom (?) us A6capoxa-PelinmK (Hesnoyer 
ckuli napk). Kak BuHO 43 AMarpamMpl (cM. pxc. 1), pow BekTOpoB 41x 06 
accolHalua Ha NpoeKUMN sab MpakTuyeckH copnagaiwr. Ormvune 3aki0raey 
JIMIUb B OTCYTCTBHM CpeqM OaflaMckol accOWMallMH OCHOBHbIX Nopok TuMa 
CapOKHTOB. STO, ObITh MOET, OODACHACTCH HEOCTATOYHO TOJHOH U3y4 
HOCTbIO 6ajlaMcKOH accouMaluu. Hexoropple yepTbl NeTPOXHMHMYeCKOTO Pasi} 
UHA M@XKy paccMaTpHBaeMbIMH aCCOUHallMAMM HaOsOfaloTcA Ha Mpoekill 
scb, Tie KaWeBblii XapakTep OaqaMcKoH TpaxwaHesHTOBOH accolHalun ¥ 
cTynaeT ee Gomee MOMYepKHYTO, FEM B WOWOHHT-aOCapOKHTOBOCH accolmall 
u3 AOcapoka-Pelinyo>K. Bmecte c Tem OagaMcKast accolwalluaA OTMMGAeTCA U 
JI€@ BbICOKHM COJep2%KaHHeEM NOMeBOLINATOBOH H3BeCTH: BeCb POM BeEKTOPOB 
mpoekuuH scb m0 OTHOIMeHHIO K poro AOcapoka-PelinyxK CJBHHYT BJIeBO. 
PacTHTeIbHbIe OCTATKH NJIOXOM COXpaHHOCTH, HalJeHHbIe Cpe OCaOuH: 
TpocoeB B OafaMCKOM BYJIKAHOreHHOU TOME, He alOT BOSMO2KHOCTH Ope, 
JHTb ee Bospact. H. II. Bacumpkosckul (1) Napamienu3syeT OaamMcKyto TOVIM 
c wulypaOcalickoH OcaqO4UHO-BYJIKaHOreHHOM CBUTOH MepMCKOYO Bospacta, pach} 
CTpaHeHHOH Ha CeBepHOM ckjIOHe xpeOTa Kapxxan-Tay, kK Joro-3anaqy | 
p. Baja. ) 
Qhpy3HBbl Wypadcalickoh CBUTHI, B OTMHUHe OT OallaMCKHX, CJIOMKeHbI OUEY 
cia60 JMCOUHpOBaHHbIMH NOpoaMH HOPMaJIbHOFO IWLeJIOWHO-3eMeJIbHOrO pA 
(TpaxvJIHMapHTOBbIe WasleOMTHUMOpHTHI, aHJe3HTOBbIe NopdupuTsl).- Ilo M 
HHIO aBTopa, pa3uMuMe NeTporpaduyeckoro cocTaBa HW YyCJOBHH 3asieraHi 
wypaOcalcKkux HW OafamMcKux adcy3HBoB He NOSBOJIACT MPOBOJUTh UX Mapaesy 
3allHl0 C JOCTAaTOUHOH yYBepeHHOCTbIO, HO BCe Ke NM€pMCKHH BOspacT OaaMck\! 
SPPY3HBOB BIOJIHE BePOATEH. | 
Bayamckad TpaxvaHesHToBad acCCOWMaluaA CHIbHO OTIMYaeTCA OT YOM 
HYTHIX BbIMe MeOUMbIX Sdpy3HBHO-rMNaOUccabHbIxX Nopoy p. Jay6a6a B 
aqHoH OKoHeyHOcTH Tanacckoro xpe6Ta, cpequ KOTOpbIxX Bejlymee pacup 
CTpaHeHve MMeIoT Oosee OCHOBHbIe TOPOAbl THMA WeEIOUNEIX OasaIbTOUAGI 
Ulenounple Ga3aIbTOMAbI TeHETHYECKH CBASAHbI CO COMKHDIMH JudbepeHup 
BaHHbIMH MHTPy3HBaMH UWeJIOUHbIX radOpoufoB, onvcaHHbiMu B. A. Huxomne) 
BbIM (*, *). Tlomamo o6ujux MUHepaslorMuecKuX M MeTpOXHMMYeCKHX YeEpT, T 
Apyrve UMeIOT HU YHCTO CTPYKTYPHY1O CBA3b. | 
B 3akloveHHe CiIENYeT CKa3aTb HECKOJIbKO CJIOB O MOJOKeHHH OalaMcK! 
BYJIKAHOreHHOH TOJIM[M B PerMOHAJIbHbIX TeONOrHYecKUX CTpyKTypax TaE 
‘Mans. Bagqamckaa Tomma mpuypoyena K no_BmKHo YramcKolt 30ne CMATH 
KOTOpasd NpejcTaBIAeT COOOM 30Hy Nepexoja OT BepXHeMaseosolickoro Ky; 
MHHCKOrO TiporHOa K BepxHenaeosolickomy Uatkasio-Happinckomy NO,HATH 
C pasoMamu, pacipocTpaHeHHbIMH B 30H CMATHA, OblIO CBA3aHO o6pa30zH 
Hve MepMCKOrO ByJIKaHa WeHTpaJbHOrO TUNA, B Pe3yJIbTaTe JIeATeIbHOCTH KH 
TOpOro BOSHHKJIM peKHe, He THIIMUHbIe [IA BepXHellaseosofcKoro MarMaTH 
ma Tanp-Hana OaqlaMcKue sdpysuBuble u rHumaOvccabHbIe NOposb TpaxHa 
Ae3HTOBOH accolMaluu. 


Beecorosubilt HayyHO-HcceOBATeIbCKHII Tlocrynuso 
reONOrHyecKHH MHCTHTYT 28 III 1956 


UMTMPOBAHHAA JIMTEPATYPA 
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B. A. HHKOJIAEB 


; HOBEMWIAA TEKTOHHKA 
SANAMHOW YACTH MPAKACHHHCKOH HA3MEHHOCTH 


(IIpedcmaeaeno axademuxom H. C. Ilamckum 22 XI 1956) 


_AuHadau3 MOUHOCTeH YeTBePTHYHBIX OTMOMKeHUH u KOMeOaHuii KPOBMH artue- 
OHa J\aeT BOSMOMKHOCTH B Mpefleswax 3anayuHow uactu [IpukacnuiicKoll wusmeu- 
OCTH BbIABHTb HECKOJIbKO HOBeliIINMX TeEKTOHHYCCKUX CTPYKTyp, KOTOpble Ha- 
OAT ceOe OTParKeHHe B COBPEMCHHOM YCTPOCTBe JHEBHOM MOBepXHOCTH paliona, 
_ CepepHee muporp AcrpaxaHu Ha mpaBobepexkbe Bourn pa3BurEl nporuOsi 
| HOJHATHA, UMerollMe OOMlee MpOocTHpaHve OT MePHAHOHAbHOrO JO 1OFO-Bo- 
TouHoro. Ilo Bceli BHAHMOCTH, OHH OOpasyi0T eMHYIO CHCTeMy HOBeLMHX TeK- 
OHMYeCKHX OOpas0BaHHit C TEMH CHHKJHHAJIbHbIMH HM AHTHKJIMHAJIbHbIMH CTpyK- 
ypamu, KoTopbie Opin ycraHossienbl 11. I]. Pepacumospm (+) H m032%Ke H3y4eHbI 
. A. Memepskoppm (°) B 3aBOJ2KCKOM 4aCTH HH3MeCHHOCTH. 

B uanpaBjenuu or Epreneli k Bomre Bpijensiorca Capmuucko-JlaBanckuit 
HHKIHHAJIbHbIM MpOrHo, aHTHKJIMHaMbHOe NOAHATHe Bonro-CapnuucKoro BORO- 
a3jlela H HWKHeBOJIKCKHH CHHKJIMHaIbHbIM mporHno6. Ilo qanupm H. IO. Ycneu- 
‘KOH (°), BbIeICHHbIM 3/[eCb CHHKJIMHAJIbHbIM IporHOaM OTBeyaIOT PpaBHTallHOH - 
ible MHHHMYyMbl, a CHHKJIMHaIbHOMY TOJHATHIO — rpaBHTalHOHHbIM MaKCH~ 
YM. CHHKJIMHAJIbHbI€ H AHTHKJIMHAIbHbIe CTPYKTYPbl XOPOWO BbIABJIAIOTCA M0 
<OeOaHHAM KPOBJIM aNWIepOHCKHX COeB HIM, YTO B JaHHOM cylyaae HMeeT 
TOUTH O[MHAKOBOe 3HaveHHe, TO H3M€HEHHAM MOLJHOCTeH YeTBeEPTHYHbIX OT- 
TOwKeHuH. 

_ Bypeusuem ua Bouro-Capnuuckom Bogopasyee OblulO yCTaHOBJIeHO OU¥eHb 
3bICOKOe 3asleraHHe KPOBJIM aliliepoHa — Ha oTMeTKax Bcero — 10—I7 m, 
rT. e. B 15—20 m oT qHeBHO NoBepxHocTu. IIpuuem HepeyKO cpa3y %*e NOBepxX 
AMMEPOHCKUX OTJIOXCHHH OTMEYUAIOTCA OTJIOXKCHHA HHKHEXBAJIBIHCKHE TPH BBI- 
MayeHuu U3 paspesa OaKHHCKHX H XO38apCKHX cm0eB, OcoOeHHO OTYeTIMBO 9TO 
MOJHATHE AaMLMepOHCKOli KpoBsu OTMeyaeTca B 20—30 KM K BOCTOKY OT J1O%KOMHEI 
Japan mexkyly wupotamu moc. Tpygosoro u copxo3sa Kapakysb. EcTb ocHopaHua 
°YHTAaTb aHHOe MOHATHe acHMMeTpHUHbIM. Ero 3anaubili CKOH, OOpallleHHbIlt 
K Capnuncko-JlaBanckomy mporn6y, mpeycraBiseTcA Oomee KOPOTKHM H Kpy- 
TbIM, UCM BOCTOUHDIM, BOJIKCKHH. 

C aHTHKJIMHaJIbHbIM MOJHATHEM BOOpasfea CBA3AHbI BbIXOJbI Ha JHEBHY!O 
MOBEPXHOCTh HM2KHEXO3ZAPCKUX MOPCKHX OTJIOXeHUU, HMeIOULMe MECTO  IIpe- 
UMYULeCTBEHHO BYOMb BOCTOUHOTO CKIOHa NOLHATHA, B paiionax roc. TpyoBora 
H copxo3a [lonmbiHHoro. 

K sanagy or Boamro-Capnunckoro Bofopasqeia KpOBJIA amuiepona Norpy- 
KaeTca Jo riyOuner 6(0—80 m nu Gouee. Jake BOnu3M No_HOwKbA Eprenent (COB- 
xo3 TamyHckui) alepoHcKHe CJIOH BCKpbIBaloTcCa Ha OTMe€TKAaXx 50 M HHKe 
yposHa mops. Béapuias yactb paciiosoxKenHoro Mexyy Eprenamu MU MOAHATHEM 
BOJITO-CaplMHCKOrO BOJopasyesa MOOrorO CHHKJIMHAaJIbHOTO uporu6a BbIrIOJI- 
HeHa OaKHHCKHMM HW XO3aPCKHMH OTJIOXKeHUAMH, KOTOPbIe C lpHOH2KeHHeM 
K BOJOpa3sf[ebHOMY HOAHATHIO MOCTeleHHO YTOHAIOTCA H, HaKOHEIl, BbIKJIH- 
muBaiotcs. B sToM %Ke HallpaBseHHH MOXKHO OTMeETHTb CMeHy (balluH OT Gouee 
PILYOOKOBOJHBIX K MeJIKOBOHbIM, IpHOpexHLIM. BronHe BepoAaTHO, 4TO Bosro- 
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Capnmuckulit Boqopasye B HEKOTOPOH CBOel YaCTH OCTABAaJICA OCTPOBHOH cy 
B OaKHHCKOM H XO3apCcKOM BeKax. B To xe Bpema Capmuucko-J[aBaHcKHi 1 
rH6, BUUMO, CHOCO6cTBOBAaUJ TIlyGOKOMY IIpOHHKHOBCHHIO MOPCKHX BOJ| Ha CeBe 

Sromy mporn6y u B HacTosilee BpeMA OTBe¥aeT PacipocTpanenne Janey 
Ha CeBep OTPHIaTeJIbHbIX BbICOT JHEBHOM NoBepxHocTH. Byouwb Hero cieqy 
Capnuncko-J[apaHcKkaad JloxkOuHa, KOTOPad B 10X%KHOK NMOOBHHE 6omee TAPOTS) 
K BocTOUHOMYy OopTy cHHKIHHamH. HamporuB, OTHOCHTeIbHO NpHno,HATH 
(ua 6—8 M) BOfOpasfel MHWIeEH KaKMX-HOO IPpH3HaAKOB 9PO3HOHHOTO PeJibey 
WH OTNHYaeTCA XOPOleH COXpaHHOCTbIO NePpBHYHbIX MOPCKHX PaBHHH. | 

Ha cepepe Capnuuckoi Hu3mMeHHOcTH CapmuucKo-J,aBaHckui CHHKIMHAaIy 
Hbili IporH6 coeyuHsAeTca c HwxKHeBOJLKCKHM TIpOrHOoM, KOTOpbI NpOTATHBad 
CH BJOuIb HuKHero TeyveHun Bourn or Kpacnoapmelicka k AcTpaxauH. B cBo 
mpocrupanuu HwxuHesowmKckul NporuO B WeIOM NapaswesIeH CHHKJIMHAaJIbHO 
uporu6y «Xaku» B 3aBoKCKOH uacTH IIpuKacnMA M OTJeeH OT TlocmeqHE! 
Ilyuratickum mogquatuem (?,°,°). 

Tak 2Ke Kak H B OOacru Capnuucko-J,apaHcKoro norpyKeHna, B HyxHeBomiy) 
CKOM lporu6e KpOBJIA aNWepOHCKHX OTJIOKeHHH sasleraeT 3HAYHTEJIbE 
HwxKe, uem Ha Bonro-Capnuuckom Bofopasgene. Tak, B c. Comenom Salma 
axe Ip HasIMYHH TaM COJIAHOKYMOMbHOM CIPyKTypbl, OHA HaXOMMTCA Ha GI 
MeTKkax — 45—50 m. Emme Oombuiee tlorpyxkeHve KDpOBJIH alliliepoHa | 
—75—80 m oTMeuaeTca B patione c. BeTaaHKM, HeMocpeCTBeEHHO TO, OJ} 
Boru, u B Actpaxanu yo —130—135 . 
~ HyepknesoukcKuli mporH6 OciOx%KHeEH JIOKaJIbHBIMH TMOXHATHAMH CONE 
KYNOMbHBIX CTPyKTYp, KOTOPble pa3BHTbI BAOb UpaBoro Oepera p. Boal 
B palionax r. KpacHoapmeiicka, cc. Cxetaoro Apa, Paliropoga, ConoquuKas 
Kamennoro Apa, Yepnoro Apa, Comenoro Satimumja, Huxonpexoro, Konana 
KH H yp. (°). C nomolib1o rpaBumeTpuyeckon cbemKu (3, ®) w reomopdomornuec? 
MHOrve KylOsla MpekpacHO BbIPHCcoBbIBaloTcA. B ykKa3aHHbIX pavoHax lpa 
Oepexba Born C HUMM CBA3aHbI JOKAJIbHbIe UCMOKAWHH YTBEPTHYHBIX COG! 
XOPOWIO IpocwexXHBaeMble TO BOJUKCKHM OOHaKeHHAM. BoBeveHHbIMH B 29f 
AMCNOKaluv, KaK TIpaBHIO, OKa3bIBaloTCHA OakHHCKWe MW HWKHEXOsapcKHe (CHI] 
rMJIbcKHe) cIOH. Bene kKallive OTIOKCHUA OOBIMHO He OOHAPyKUBAIOT Ce] 
cKlaquaTocTu, HO *alluasbHO YYTKO pearupyloT Ha KONeOaHUA KPOBIH JMC 
IMpOBaHHbIX MOAcTusaioulux nopoy. MoxHO MoslaraTb, YTO COJIAHBIEe vat 
BOJDKCKOPO IpaBoOepexKbA MPOABIAJIH CBOIO AKTHBHOCTb rlaBHbIM OOpa3d| 
B TeyeHHe J[PeBHeYeTBEPTHYHOFO MH cpeqHeyeTBepTHYHOTO BpemeHH. B HOBOU 
BePTHUHY!O STOXY UX NOAHATHE 3HAYNTebHO 3aMeVINOCb. 

Cam (bakT IpHypovenHocTu ZomMHb! Huxxuelt Bomru k onucanHomy Hyx 
BOJDKCKOMY CHHKJIHHaIbHOMY UporH6y cBuyeTeIbCTByeT O IPAMOM CBA3H 
BpemeHHoro pesbeda [Ipukacnua c HOBeMINHMH TEKTOHHYeCKUMH CTPyKTypami) 
J{ HEKOTOPbIX COMAHOKYNOJbHLIX CTPyKTYp TaK2Ke MOXKHO OTMeTHTb CBA 
C COBpeMeHHBIM pembetpom. Tak, B palione cc. Kamennoro Apa, Uepnoro Api 
HukosbcKoro uM Apyrux HaOm0faloTcA MeCTHBIC NOLHATUA NOBepXHOCTH CTer 
KOTOpble OOLIHO OrHOaloTCA CHCTeMaMM [[peBHESPOSHOHHBIX 0%KONH. Hepepy} 
C COJIMHOKYNONbHBIMH CTPYKTYpaMM CBASaHbl BBICTYMbI KOpeHHOrO 6epes 
BOJIKCKOH JIOJIMHBI. | 

B rwoxnok gvacru UepHpix semMenb pHCyHOK pa3MeIeHHA HOBeHMMX TeKTI 
HMYeCKHX MporHOoB HW NOAHATHH cyllecTBeHHO uHOM. Ecau xk ceBepy oT I 
pot! AcrpaxaHu noqobuble OOpasoBaHua UMeIOT NpOCTUpanue MepHAHOHAIbH 
HM 10rO-BOCTOUHOE, TO K ory OT STOM WHPOTbI UX OPHEHTHPOBKa CTAHOBUTCA NOU) 
UWIHPOTHOH, 

CroJIb peskoe H3MeHEHHe HalpaBsJIeHUsA HOBELIIMX TEKTOHHYECKHX SJIeEMeHTE 
HaXOJHTCH B CBA3H C HasMUMeM Ha lore UepHbIxX 3eMeNb [peBHel CTPyKTY 
norpeOenHoro KpsxKa, uyuero or JlonGacca yepes Cano-Manpruckuii Bo,op 
nen K lOxwknpM Eprensim u yanee wa Boctox. Tepuuuckui Bospact ,anHon} 
CKaqyaToro COOpyKeHHA yOeAUTeNbHO OKasaH ryOoKuM Oypenuem mocned 
HX eT (*). B mpeyenax HusmeHHol crenm UepHpix 3emMeuIb EMy COOTBETCTBYt 
MOMOTOE AHTHKMMHAIbHOe NOMHATHE KPOBJIM alWIepOHCKHX OTIIOXKeHUU, KOTOPO 
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OTArMBaeTCA OT NOHOuKbA LOxunbIX Epreneii, rye nocuequue oOpasyioT 3a- 
WHBIM BbICTYI K BOCTOKY, B HallpaBjleHuH Ha coBxo3 IOxupili, cr. YnaH-xom, 

IIpompiciozoe, Onenvuepo u jasee Kk Kacnmiwo. IIpu stom c npuoOmuxe- 
fem K MOPIO IIPOHCXOAHT NorpyKenHe CBOa NOAHATHA, KOTOpbIli, Kak OTMe- 
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Puc. 1. Cxema Hopeiilel TeEKTOHUKH 3anagqHol yactu IIpuxacnulicKor 
HH3MeHHOCTH: /— paliOHbl HOBeHWIeroO OTHOCHTEJIBHOTO NOAHATHA, 
2— paiionbl! HoBehulero OnyCKaHHs, J— Capnuucko-J,apaHcknit 
nporu6, IJ — noyuatue Bonro-CapnuHckoro Bojopasjleua, 
J] — Huxuesom«exui nporn6, JV — Ilynralickoe mNosHATHE 
(°), V — Acrpaxanckuit mporn6, V/—nogHsTue morpedeHHoro 
Tlonenxo-IO7xKHOepreHHHCKOrTO KpAKa, Vi [—Tepckxo-Kymckasi Bia- 
qHHa 


aiot.A. C. yOuasep (*), 10.1. Crapuuxuit (7) 4A. ®. Akymosa (*°), OcsIOx- 
€H pxAJOM Ooslee MeJIKHX CTPyKTYP. 

O6oco6nenui0 aHTHKAMHaIbHOrO MOAHATHA Ha MecTe NorpeOenHoro JloHenKo- 
DKHOepreHHHCKOrO KpsA%Ka CHOCOOCTBOBAIIO, NO-BHAHMOMY, HHTCHCHBHOE HO- 
elee mporu6anne Tepcxo-Kymckou BIAHHbI, PaciOJIO#KCHHOU lomwKHee, 


\CTpaxXaHCKOrO CHHKJIMHAJbHOTO mporuoa, pacnoJIO*KeHHOrO CeBepHEe. 
8&7 


ActpaxaHckHit mporM6 mpocTupaeTcH NapaviebHO MOAHATHIO norpeoe 7 
noro Jloneuko-lOxkHoepreHuHcKoro Kps2ka OT No_HOwKbA Epreneli B pavon 
copxo30B Kpacuoro u lamryucKoro, uepes c. IpugqopoxuHoe Jo paltioua ActTpa. 
xauu. Ha 3anage, y topxo3a Ilecuanoro u noc. IlyTeporo, OH CMbIKaeTcH C Cari 
nuucKo-JlaBaHCKUM CHHKJMHaIbHbIM Mporu6om, a Ons Actpaxanu — c Hu 
HeBOJI2KCKUM. 

Onyckanne KpoBiM aliuepona B AcTpaxaHCKOM CHHKJIMHaJIbHOM mporuay 
3HaUHTebHO OoubIue, YeM B CapmuHcKO-J[aBaHCKOM JIM B CeBepHO NOJIOBUE 
Hwxuepomxckoro uporn6a. B palione noc. IIpugopoxnoro u c. Bacopa ancy 
POHCKHe OTJIOXKeHHA BCKPbIBaloTcA Ha rayOuHe Jo 120 m, T. e. B 130—140 if 
HWKe YpOBHA Mops. Takoro 2Ke MOpsjKa OTMETKH UX KpOBNIM BONusH AcTpaxaly 
uu. JIuub y camoro noqHoxbs Epreueli, B paiione c. Kpacnoro u copxosa T° 
IUYHCKOFO, KPOBJIA alluepOHa 3aMeTHO NOBbIWaeTCA, pacnOsaraich Ha ry; 
Hax 50 M. 

K ory or noqusTua morpe6ennoro JoneyKo-lOxnoepreHHuCKOrO Kpsxke 
B ceBepHoi uactu TepcKo-KymcKkol BiaHHbl, alllepOHCKHe OTJIOKEHHA BHOB 
norpy2KaioTca oO rmyOunbr B 100 mM HMxKe ypoBHa Mops H Oouee (c. Baxpec). H 
CaMOM 2Ke NOJHATHH B ero 3alaquHol uacTu, B palione coBxo30B FOxxoro, Uepacy 
3eMeJIbHOrO HM 0c. ApTbl, OHH HaXOATCA Ha BbICOTe BCero MuHYyC 20—40 
Ojuako B HalpaBseHuu k Kacnuio KpoBia alillepona NorpyxaeTca JO OTMeTO 
140—170 m nwxe nysa (7). Kak BuqHO, c yqanenuem or Eprenet naOsrojaertc! 
ocma6sleHHe OTHOCHTeIbHbIX TOoqHATHH JjoneyKo-lOxHoepreHHHCKOrO KPAX 
B HOBelilee Bpema. ¥ ceBepo-3anajHbIX OeperoB Kacnua YerTBepTH4Hble HM ames 
POHCKHe OTJOMKEHHA ObIIH 3ATPOHYTHI HMM JIMUIb B WpefesaxX OTAeJIbHBIX Hai 
Ooulee AKTHBHbIX CTPyKTyp — Takux, Kak IIpompicnopckasa (*). TloqHaTue x4 
B WeIOM He NOyYHO FocTaTOuHOrO oTpaxeHuA. Teomopdomornyecku Han6ouer 
OTUCTJIHBO OHO BHIABJIACTCA TaK2Ke B 3allaHOH wacTH HH3MeHHOCTH, Te BbICOTEL 
BbILWe HYJIEBLIX OTMETOK OOpa3yIOT 3aMeTHBIM BbICTYII K BOCTOKY OT Tore 
fOxupix Epreneit. C THM 2Ke NOJHATHEM ObIIO CBA8aHO OOpas0BaHHe OOVIbIIOrG 
NOJYOCTpOBa 3anayHOu CylIM B 9NOXy OakKHHCKOM TpaHcrpeccHH. | 

PaccMOTpeHHBble BbIIUe HOBeHIIMe TEKTOHHYeECKHe CTPYKTYPbI B OOJDbINMHCTBE 
culydaeB MIpefcTaBIAIOTCA YHaCJeOBaHHBIMH OT Govlee ApeBHUX cTpyKTyp. K Tai 
KOBBIM IIPHHaIeKUT MOMOMOe AHTHKMMHANIbHOe NOAuATHe B OOmacTH UepHEr 
3eMeJIb, HaxOyauleecd Ha MecTe NorpeOeHHoro J[onenKo-lOxHoepreHuHcKorci 
KpaxKa. Coppemenuplt Actpaxanckuli uporu6 oTBeyaer Tepuuuckomy mepejo- 
BOMy Iporn6y, oTqenaBiuemy Pycckyio nmatdopmy ot Jlonenxo-CepepokaBKa3-| 
CKOH CKJaquaToH 30HbI (4). Haxoney, CapnuycKko-JlaBanckaa jempeccua u OT-} 
yacTh HyxxHeBos2KcKaad, BEpOATHO, B KaKOii-TO Mepe yHacyleqoBaHbI OT CranuH-) 
rpaycKoro mporn6a (°). i 

MockoscKu rocyapcTBeHHbIt yHuBepcuTerT Tlocrynusto 

um. M. B. Jlomonocopa 18 X 1956 
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PEOMOLH sf 


C. B. CEMMXATOBA, A. A. PbIDKOBA u JI. ®. POCTOBLLEBA 


BEPXHEKHS3EJIOBCKHE CJIOH BJIM3 BY3YJIYKA 
UKAJIOBCKOM OBJIACTH 


(ITpedcmaéaeno axademuxom H. M. Cmpaxoseim 27 X 1956) 


Baus Bysyryka (UkanoBckol o6lacTH) BepXHeEKH3eNOBCKHe C/OH BCKPBITDI 
fllepBbie. OHH MpefCTaBJeHbl 3ecb nouTH 200-mMeTpoBoli Towel, c02xKeHHOLi B OC- 
MOBHOW CBOeH 4YaCTH H3BECTHAKAMH M B BepXHHX 48 M TeppHreHHbIMM NOposamu. 
3c TOMA COMepXKUT OONJbHbIE OCTATKH MOpcKOH (bayHbl. Palion nexKuT Ha 
epepHom Oopty IIpukacnulickoli jenpeccuu. Komnumekcuoe usyyenne 3THXx 
)TORKeHHH mpoBeyeHo B 1954—1956rr. Bcecow3HbIMm Hay4yHo-nccmeqOBaTesb- 
KHM YreOJIOrO-pa3BeQOUHbIM He@PTAHbIM HHCTHTYTOM *. 

Hrok Had rpanHila BepXHeKH3eJIOBCKHX CIOEB NPOBOAHTCA HaMH, B CorjlacHH 
paOoron (°), Mo nogompe pakoscKon Tom B. M. To3nepa (2). K nu2xuexu3e- 
ROBCKHM CJIOSM IPH TaKOM IIpOBeJeHHH STOM PpaHHUbl OTXOAAT OTIOKeHUA, COD- 
JMHEHHbI€ C YepelleTCKHM TOPH30HTOM OOJIbIUMM 4HCIOM OOMWIMX BHJOB 
s0pamuHHdep H OCTpakOJ; K BEPXHEKH3EJIOBCKHM CJIOAM Mbl OTHOCHM OTJIOXKeHHS, 
8 KOTOPHIX cpefqu Opaxuvonog NOABAAIOTCA CPOpMbI, COMME c 30HOH c Productus 
tublaevis Kon., H3BeCTHOM B JOHELKOM KapOoHe H Ha Ypasie, TaK Ke Kak H B 
\urmo-6ebrulickom Oacceline. 

Bepxueku3enosckve culoH y By3yjyka 3asleraioT c pa3sMbIBOM Ha ruyOuue 
70 M Ha dbameHcKHx Nopogax c Leiorhynchus baschkiricus :Tschern., Posi- 
onomya venusta Miinst. (ompegenenue B. H. KpectopuuKkosa) nu apxecctbepamu. 
3 OCHOBaHHH BepXHeKH3eJIOBCKHX OTJOKeHHH BcTpeyeHb! Buxtonia Tuna anti- 
quissima Liss., Linoproductus cf. laevicostus White, Spirifer aff. attenuatus 
Sow. Bepxusaa rpaHulla paccMaTpHBaeMbIX C1OeB NPOBOAUTCA HarsmyOuHe 2686 m 
1O cMeHe MOpoy c KH3eNOBCKOH tayHOH Noposamu co cnopaMu yrvleHOocHorO 
‘opu3zoHTta. MoliHocTh BepXHeKH3eJIOBCKHX co0eB 184 mM. Ha ux HMKHel M Bepx- 
lei rpaHule uMeeTcH cTpaTurpatbuyeckoe Hecorsiacue. 

Dru oTiomwKeHua B BysysyKcKoM pa3pese pasOnBaloTcs Ha WeCTb Nayek (CHH- 
y). IlepBaa 1 a4k a, MOUHOCTHIO 28M, OTIM4YAeTCA SHAUHTEIbHBIM pasBH- 
eM OKPeMHEHUA, IIPHCYTCTBHEM TeppHPeHHbIX OCaKOB, B BHJe Npocvloek aprus- 
[MTOB HW TVIMHMCTOM IpuMecH B M3BeECTHAKAX, H OeqHocTp10 (payubl. Ilopoybl npey- 
TaBJICHbl OKPCMHEJIbIMH TEMHO-CepbIMH H3BeECTHAKAMH, MHKPO3ePHHCTbIMH, 4a- 
THUHO TepeKPHCTaJIH30BaHHbIMH, BHH3Y— TIMHHCTO-OJOMHTOBbIMH, BbILWe — 
SPEMHHCTO-PIMHUCTHIMH, MpOCOAMH TMpHTH3HpoBanHbIMH. Vimeiotca TOHKHe 
IPOCJIOHKU TeMHO-CepbIX HW YEPHbIX H3BECTKOBHIX APPHJJIMTOB HM JIMH3bI YePHOFO 
spemua. B nwKHeli UacTH MaukH B U3BeCTHAKAX 3akMOUeHbI Opaxnonosbl NOXON 
‘OXPaHHOCTH H MHOFOUNCJIeHHbIC, HHOra OKpeMHeBIIve WIeHHKM KpHHOHJel. 
To Bcelt nauke OTMe4alOTCH KpeMHEBBIe CHKYJbl TyYOOK, pefKve OCTPpakO/bl Ui 
HHHUHbIe apxecdeppl. IIpuBeqenuble BILE OpaxXHONOJb! 3aKsMOUeHbI B PakYUI- 
ike B OCHOBaHHH STON Nauk. 

Bropax mauka, MOMHOCTbIO 38 M, OTMIM4AeTCA OT HUKerekallen 
{eHbIeli OKPCMHEHHOCTHIO TOpOf MH MaJIbIM KOJMYeECTBOM IIHHHCTOrO MaTepH- 


18 


* Mopamunudeps! o6pabotaupt JI. ©. Poctosuenoit, Kopauubl — T. A. Jlo6pomo60B0i , 
paxnonogp — C. B. Cemuxarosoli, ocrpakogpt — B. A. Umxosoit (Hasapopol), CmopO-TIblIb- 
epoli aHamH3 npopefeh T. B. Bpipuieso, HTouoro-lerporpapuyeckoe H3syyeHHe MOpod — 
1. A. Pbpxoson. 
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ana. Ona cioxKeHa TeMHO-CepbiIMH MSBeCTHAKAMH, YYaCTKaMH OKPCMHEJIBIMI 
IIPeHMYIIeCTBEHHO OpraHOreHHO-eTPHTYCOBbIMH, COLep2kallluMu 45—60 7% opré 
HHYeCKUX ocTaTKoB. CpeqH 92THxX NocmeqHHx — dopamuHudepel, OcTps 
KOfbl, OOJIOMKH KpHHOHNJeH u OpaxHonoy HU OOPbIBKH TpyOuaTblx BOMOpocsel 
B w3BecTHAKaX MHKpPO- HW MesKO3epHucTEle Npocmou. B BepxXHeH YacTH Madwl 
BCTPeuyaloTCH BTOPHYHbIe JOMOMHTbI C MHOPOUMCJICHHBIMH OMMHOYHBIMH KOpaall 
JlaMH WM OCTaTKaMH KPHHOMJeH. 
B nwxneit nonoBpuHe maukH OCTaTKH (payHbl HMeIOTCH B BUAe OM2Ke HE oT 
PeJeMUMBIX OOJIOMKOB pakoBHH. B BepxHeli NOOBHHE OlpeseeHb! PopaMuHy| 
(bepbl, KOpamubl, 6paxvonoyEl. PopamunNephl MpeCcTaBJeHbl PylaBHbIM ops} 
30M KBa3H9HJOTHPpaMH HM SHOTUpaMH Cc HusKuMu OGopotamu: Endothyra costifer 
Lip., End. paracostifera Lip., End. tenuiseptata Lip., End. cf. spinosa 
Tschern. SHAOTHpEI C BbICOKUMH OOOPOTaMH HMeIOTCA JIMIIb B HeOOJbLIIOM an 
yectse — Endothyra latispiralis Lip., End. paraukrainica Lip. Kpome Ton) 
ompejenenni Carbonella spectabilis Dain, Tournayella discoidea Dain, Sept 
tournayella cf. pseudocamerata Lip., S. segmentata Dain. Bcrpeyenni Kopasay 
Cyathoclisia tabernaculum Dingw. u 6paxuonogs! Linoproductus cf. laevy 
costus White, Pustula sp. i 
TpeTbsA Nauka, MolocTplO 21 M, CwlOwKeHa H3BECTHAKAMH, CBeTI] 
C€pbIMH, CepbIMH H TEMHO-CepbIMH, OOJIbLUIeIO YaCTbIO NepeKPHCTAaJIIM30BaHHbIMI) 
C MHOPOUMCJICHHBIMH KOMOUKAaMH MHKPO3epHHCTOrO KapOoHaTa (Bo,opocmMy} 
IIPOCJIOAMH M3BECTHAKH TJIMHUCTbIe, MAKPOCJIONCTHIe, C TOHKAMM MpocuonKaM| 
HM TIpHMa3KaMM YepHOM TAHHbI 10 HEPOBHBIM TJIOCKOCTAM HaCJIOCHHA HW JIMH30!) 
KaMH YepHoro KpeMHA. B u3BecTHAKAaX JOBOJIbHO OOMJIbHaA, HO OeqHad BA]aM| 
cdbayHa copamunHudep, KopamOB, OpaxHonog, OCTpakoOA; BCTpeyaloTcA WIeHH) 
KpHHONJel, ciuKysIbI ryOoK Hu TpyOuaTEIe BOopociu. Cpequ copamunnday 
IpofoMKaroT WpecbaaTb KBaSHIHOTHPb! U IHAOTHPb! C HHSKHMM OOOPOTaM|| 
Quasiendothyra urbana Malach., Q. arta Leb., Endothyra tenuiseptata Lip} 
End. inflata Lip., End: costifera Lip., End. recta Lip., End. cf. spinosa Il} 
Tschern., pH HamMunu Oosee peqKUX SHAOTUP C BBICOKHMH OGOpoTtamu — End), 
thyra latispiralis Lip., End. paraukrainica Lip., End. kosvensis Lip. u ceé| 
TaTypHeesm — Septatournayella cf. pseudocamerata Lip. Berpeyensi Kopasuiil 
Zaphrentis aff. konincki Edw. et Haime., 6paxuonogni Schizophoria resugy} 
nata (Mart.), Rugosochonetes cf. hardrensis (Phill.), maorouwncnenHpre Chon] 
tes aff. dalmanianus Kon. u ejunuuupie Pustula cf. scabriculiformis (Liss| 
M ocTpakojp! Bairdia cf. inassueta Tschig. msc., Paraparchites cf. microphtaj| 
mus Eichw., Carbonita sp. i 
YQeTtpeptaa mauk a, momuocrbio 24,74 m, comxeHa U3BeECTHAKAl H 
BHU3y C Pe{KHMM IIpOCOAMM BTOPHUHLIX JOJIOMHTOB HW peqKHMM TOHKHMH Ip] 
COMKaMH TeMHO-CepbIX CHJePpHTOB M YepHbIX KpemuHeli. M3pecTHaku cepbi} 
IIPCEHMYWIleCTBEHHO OpraHOreHHO-JeTPHTYCOBbIe, BOJOPOCJIeBO-KPHHOMJHbIe, Hi} 
PaBHOMePHO-JOJOMHTH3MpOBaHHble, MpOCioAMH oOKpeMHemIe. Berpeuarord 
TOHKHE MporsacTKH WM MPHMasKH YepHOH MSBECTKOBUCTOH TIMHbI HW Uspefi} 
yrlOBaTO-OKaTaHHble PaJIbKH KapOOHAaTHBIX MOpoy AMamMeTpom jo 2 cm. Kpome Bi 
Hopocieh WH KpHHONJeH BcTpeyalwrca peqkue opamunudephl H OCTpakogH, aj 
HEKOTOPbIX TPOCJIOAX MHOPOUHCJICHHbI€ YaCTHYHO OKpPeMHEBIUMe OMHOYHE 
Kopasibl. JLoOMUTHI CBeTIO- H TeMHO-Cepble, MOUTH YepHbIe, CHIbHO TepeKp} 
CTAJJIM30BanHble, BHH3Y H3BeECTKOBHCTHIe, IMPHTH3MPOBaHHBble, MIOTHbIe, BBE} 
C pe{KUMM BKJNOYVeCHHAMH TosyOoBaTo-ceporo anrugApuya. B nopose uspent 
BCTpevalorcd OpraHHueckue OcTaTKH — TpyOuaTble BOZOpocU, OONOMKH 6 
XHOMO], KPHHOMJeH, YTO yKasblBaeT Ha BTOPHYHY!O IPUpOMy AOMOMUTOB. 
B sto nauke payna PopamuHUdep CHIbHO OGeqHeHA, HO ee rTpynnoBoit cocr 
OcTaeTCA TaKHM Xe, KaK B HM KeNeKalUX JAByX NauKax; BcTpeyenb! Quasiend! 
thyra urbana Malach., Q. cf. miranda Raus., Endothyra recta Lip:, End. i 
flata Lip., End. tenuiseptata Lip., End. costifera Lip., End. kosvensis Lip} 
End. parakosvensis Lip., End. rjausakensis Lip., Spiroplectammina ex | 
tchernychinensis Lip. Kopanmpi m0 cocrosHuto COXPpaHHOCTH He MOTJIH Obi) 
onpefesenb!. Cpeyqu Opaxvonoy, umerwrca mHorouncmenbie Chonetes dalm 
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janus Kon., equnuunpie Pustula cf. scabriculiformis Liss., Pustula sp., Spi- 
er cf. konincki Dew. B caMoM Bepxy mayKH MosBssores repppie Megachone- 
8 sp. THla Zimmermanni Paeck. Ocrpakogpi OOHapyXKeHbI B Psjle HUTepBasoB: 
araparchites microphtalmus Eichw., Carbonita aff. curvata Posn., Bair- 
ia aff. zaninae Posn. (var. n.), Bairdia cf. inassueta Tschig. msc., Carbonita 
olenovae Posn., C. artchedensis Tschig. 4 pay, HOBbIX BHJOB. 

) K kpoBle sTol Nauk MpHypoueno u3MeHeHHe B cocTaBe KOMIMseKca (popa- 
tMHHdep u Opaxuonogz. 

| IlatTasa m1audk a, MOUHOCTHIO 24 M, BbijeseHa 10 CMeHe (PayHbI; OHA 10 
Bonorny MaJIO OTJIHYAeETCA OT YETBEPTOH MauKH HM CJIOKeHA TAakKXKe HU3SBeCTHA- 
@MH C MOJYHHEHHBIMH NPOCOAMH BTOPHYHEIX JOMOMHTOB; JOJOMUTHI KOpHy- 
€BaTO-cepble, CpeAHe- H KPYMHOSEPHUCTHIe, MeCUaHHKOBHJHbIe HSBECTKOBHCTEIE, 
Hora TIHHHCTBIC. Berpeuaiorea TOHKHe NpocoHKH raHHb! (0,04 m), TemH0-ce- 
OH, USBECTKOBHCTOH, TOHKOCJIOHCTOH, H cuyeputa (0,18 m),TemHO-ceporo, mouTH 
epHOrO, C BKJIOYCHHAMH OOJIOMKOB KpeMHA MH 3epeH MMpuTa. M3pecTusKu opra- 
OPreHHO-J[eTpHTycoBble, KPHHOMAHO-opamunudepoBple, C PeAKHMH OCTPaKO- 
amu, OOOMKaMH OpaxHono, Hu OOpEIBKamu Boyopocueli. VsBectuaku cHuIbHO 
epeKkpucTasJIH30BaHbl. IlemeHTOM CJIY2KHT TOHKO- MH MeJIKO3eCPHHCTbIli KabUHT 
'BMEeHbIeH Mepe KOMKOBATHIH MAKPO3epHHCTHIM KapOonar. 

 C ocnopanna 9Toli nauk cpequ dopamunndep mourn coBepmieHHO HCuesaIoT 
HOTHPbI C BbICOKHMH OOOPOTAMH H POCcHOACTByIOT SHAOTUPhI C HU3KHMU OGOpO- 
aMH H KBa3sH39HJOTUpbI: Quasiendothyra ex gr. miranda Raus., Q. miranda 
2aus., Q. urbana Malach., Q. sp., Endothyra tenuiseptata Lip., End. recta 
.ip., End. inflata Lip., End. costifera Lip. mu gp. equnnmunpie Endothyra ex 
tT. tuberculata Lip., End. latispiralis Lip. u nexoroppie ypyrue. Cpequ 6pa- 
‘HOMO, XapakTepHble JIA TpeTbeli u uerBepToli mayek Chonetes dalmania- 
lus B MATOM MayKe BCTPeyalOTCA TOMbKO e/MHHYHbIMU SK3eMIVIApaMu; Mep- 
oe MeCTO TO YHCJICEHHOCTH TepexoquT K MeraxoHeTecam Tuma Megachonetes 
immermanni Paeck., uacro dopmol aBasetca Pustula cf. pixidiformis Kon.; 
SHH3y auku BcTpeyenbi Spirifer cf. konincki Dew. u Spirifer aff. attenuatus 
ow., BBepxy Punctospirifer sp. Ne 1 u o6umbHDbIe B OMHOM Mpocsoe Cancrinella 
if. undata Defr. u uactble ocTaTKH opToTeTHH. MHorouncsIeHHbI Ha pa3HbIxX YpOB- 
[AX KOpanubt — Zaphrentis konicki Edw. et Haime, Clisiophyllum modavense 
jalée, Syringopora capillacea Ludw., Syr. conferta Edw., Uralinia multiplex 
audw. uw octpakogst Paraparchites microphtalmus Eichw., Carbonita aff. 
urfata Posn., C. polevvae Posn., Bairdia aff. zaninae Posn. var. n., Micro- 
heilinella angusta Tschig. msc. 

Wlectasa nauka (TeppurenHas), MomlHocTbIO 47,84 M, mpeycTaBuleHa Yepe- 
(OBAHHeM Mepreseli, APrHJHTOB, JOJIOMHTOBbIX H H3BECTKOBbIX PJIMH, PIMHHCTHIX 
[SBECTHAKOB H JOJOMUTOB H COJep2XKUT BBEPXy IpOCcJIOH KpeMHeH HW CHePHTOB. 
3 paspese NauKH MpecOsaaioT aprvJuTbI. ON TeMHO-cepble, MOUTH YepHEIe, 
[POCJIOAMH H3BECTKOBHCTHIC, BBEPXY aJIeEBPHTHCTHIe, CJIOMMCTbIe, TOHKOMIMTYA- 
ple, HHOTa JHCTOBATHIe, Wepexofallve B IHHHCTHIe CaHUbI. APrHJJIMTbI Ci0- 
KeHbI CAOONOMAPHSYIOULUM PIMHHCTbIM BeLIeCTBOM C OMMHAKOBOM OlTHYeCKOL 
)PHCHTHPOBKOl uacTuy. B ofHHX TpocioAx B OOJbIIeM, B ApyrHX B MeHbIUIeM 
(ONMUECTBE HMeeTCA IIpHMeCcb OOMOMOHOrO MaTepHana (or 2—3 yo 15—20%) — 
TIOBATHIX 3epeH KBaplla, EAHHHYHBIX 3epeH NMOJIEBbIX INAaTOB H MHOTOUHCJeH- 
[bIX YeIIyeK MYCKOBHTa, OPHCHTHPOBAaHHBIX B OJHOM HalipaBsIeHHH,; MHOTO IH- 
ta. B HeKOTOpbIX IpOCOAX aAPHJIJIMTOB MHOFOUHCJICHHbI OCTaTKM KoOpail- 
OB, Opaxuonof, neweunno_, KpuHONeH. OTMeveHbl e(MHHYHbIe OCTpakOJHl, 
CTaTKH pbIO, CHOpbl HU OOPbIBKN pacTuTebHOH TKaHM. B uwxKHeH YacTH NayKku 
PIHJIIHTbI NepecwauBaloTca C TIMHMCTbIMH H3BeCTHAKAMH M JOJIOMHTAMH, B 
epxHeli — Cc JOJIOMHTOBLIMH LIMHaMU, MepreJIAMH, KPCMHAMM HM CHJepuTaMH. 
3 H3BECTHAKAX BCTPevaloTca OpaxHONOJb!, KOPaJIbl, KPHHOUJeH, OCTpakOJHl, 
MPHTH3HPOBAHHble PacTHTebHble OCTATKM, OOPbIBKH MINAaHOK, TPHJOOUTOB, 
pyOuaTbix BOJOpocNeli H eMHMUHbIe WIOXOM COXPaHHOCTH paKOBHNKH (popa- 
(Huubep,a HHOra OCTATKH pbi6 u cnopHl.Popamunudephl MpecraBseHbl EAMHH4- 
imu Tournayella discoidea Dain var. angusta Lip., Endothyra tenuiseptata 
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Lip., End. recta Lip. mu Quasiendothyra sp. Cpequ Opaxvonog npeobslayqan 
nuiuKoxouertecst Plicochonetes aff. tricornis Sem., Pf. aff. waldschmidti Paeck 
Pj. sp. Ne 1; wacTbk, ocTaTKH OpTOTeTHH, NYCTYJI, CMMpudepoB; BcTpeuaroT¢! 
Pustula cf. pixidiformis Kon., Brachythyris cf. peculiaris (Schum.), u 
pegka Lingula sp. 

Ilo dopamunudepam u Opaxvonojam onucanupie I—V nauku MOKHO conoct| 
BHTb C PaKOBCKOM WM BO3MO2XKHO HH2KHe-MaJIHHOBCKOH Tommjamu B. M. Ilosnep 
BepXHEMAJIMHOBCKasA TOJIla BbITlaqaeT u3 paspesa. JI. ©. PocropueBa UpupaBHli 
BaeT 0 dopamuuudepam II, III, 1V nauxu IV—V Tonmam nustorMucKkoro pail 
pesa u III unu IV nauxe ly6axu. Komnuaexc Opaxuonog VI nauku He Haxogy 
ceOe aHaJIOroB Cpe JO CHX Op M3BeCTHEIX KH3CJIOBCKUX (ayH; NO PopaMuH 
dbepam VI nauka Jom%KHa ObITh OTHECeHAa K KH3eN0BCKoMy ropH3soHTY. Ilo ocrp 
Kogam B. A. Umxozpa otnuocut IJI—VI mauKxu kK BepxHel YacTH KH3eOBCKO 
TOpH30HTA. 

Berpeyenupie B BysystyKcKoM paspe3e Opaxuvonogn Chonetes dalmanian 
Pustula cf. pixidiformis., Spirifer konincki, Spirifer aff. attenuatus maror Bot 
MOXHOCTb OTHECTH ONHCAHHbIe OTMOMRKeHHA K 30He Productus sublaevis. Bmec? 
© T€M BCH IpHBeleHHad BbIlle ayHa Opaxuvonoy NOATBepxXaeT HEOOXOAUMOC? 
OTHECeHHA STOM 30HbI K BH3e, Kak B JloHelKOM OacceliHe, Ha BOCTOUHG 
ckjoHe toxKHOrTO Ypana u B San. Eppone, a He K TYPHEe, Kak 9TO Jen 
NOcb WO CHX Top Awa Bonro-YpanbcKol oOOacTH H HeKOTOpOoH yacTH Ypani 
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BcecorosHblii’ Hay4HO-HCCeMOBaTeIbCKHH Tocrynusio 
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17]. B. HanusBpxuu, Marep. BCEFEHW, 5, 87 (1948). 2B. M. Ilosuep, JAH 
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| PEOQJIOPHA 


r. A. CMHPHOB 


0 CTPYKTYPHOH JIMCrTAPMOHHH MEXKAY ABYMS KPYNHbIMU 
KOMIWIEKCAMH MOPO, HA YPAJIE 


(ITpedcmasaeno axademuxom A. [. Bemexmunom 15 XI 1956) 
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__ OObINHO IIPHHSATO flyMaTb, 4TO Goulee ApeBHHe TON AUCONMPOBaHE! HHTeH- 
SMBHee B CPaBHeHHH C OO/Iee MOJIONDIMH CKauaTDIMH COpasoBanuAmH. XoTA B 
Ae CIYIaeB Takoe NpefcTaBeHve NOATBepxaeTca HaOIOJeCHHAMH BIpHpoge, 
rO H€JIb3A NPHHHMAaTb 3a OOmlee paBusio. Jima pellleHus sTOrO BoNpoca u3y- 
yeHue ocoOeHHocTell TeKTOHHYeCKOrO cTpoeHuaA Ypasa JlaeT MHTepecubili MaTe- 
Hall. 

B ckslaquatToi crpykType Ypana JOBOMbHO OTYeTMHBO HaGsOMaeTcA pesKan 
STPYKTypHadA JMcrapMOHHA, 3akOUAIOWaAcA B MOpdomorHMyeckoM pa3JIM4HH 
<PYUHBIX H MeJIKHX CTPYKTYPHbIX (OPM, UPHCYWHX pa3sHUHbIM TO BO3spacTy 
sommieKcaM Mopoj. BepxHuli KOMMVIeKC 3aBeOMO Maeo30HcKHx OOpas0BaHHii, 
KaK IIpaBHJ1IO, HHTeEHCHBHO JMCOMMpPOBaH. On coOpaH B CJIOXKHYIO CHCTeMy JIH- 
HeHHO BbITAHYTbIX CKJIaOK, MeCTaMH OCJIOXKHEHHBIX Pa3pPbIBaMH CIVJIOUWIHOCTH 
o0eB H T. 1. OHakoO BO BHYTPeHHeil CTpyKTYype STOO KOMMsIeKCa He OTMeYaeT- 
of THMIMYHBIX ABJICHHH OyAHHarkKa, pa3ssIMH30BaHHA WH TOMY MOJOOHbIX MeJIKHX, 
HO XapaKTepHbIX OCOOeHHOCTeH, OObIUHO IIPHCYWIMX HHAHEMY CTPyKTYPHOMY 
sTaxKy BocTOUHOrO cKOHa Ypama. 

M3BecTHO, TO B CTpoeHHH Ypasa, KpoMe CHJIypHHCKHX, JCBOHCKUX H KaMeH- 
HOYTOJIbHBIX OTJIOXKeHHU, IIPHHHMaIOT yyacTHe H Oosee J{peBHHe KOMIIJICKCHI; 
XOTH BO3PacT HX MOKa MW He Bese TOUHO YCTaHOBJIeH, MOXKHO JlyMaTb, TO B HX 
cOcTaBe 3aKJIIOUeCHbI OOpa3s0BaHHA He TOJIbKO HHKHETO Maleo30n, HO HW OKeM- 
Opus. B cBa3M C 3THM HHTepeCHO OTMETHTb, YTO KOMIIIeKC A peBHHX Tlopoj, He- 
CMOTPA Ha CJIOMHYIO BHYTPeHHIOIO CTPyKTypy, CJlaraeT KpyNHble NO pasmMepam 
TEKTOHHYeCKHe (POPMBI, HHOTJa KYMOJOBHAHBIX OYepTaHH, XapakTepH3yiollNeca 
O6IIMM TONOrHM 3asleraHHvemM Tou. Ecam IpHcMOTpeTbCH K Te€KTOHHKe 39THX 
O6pa30BaHHit, paSBUTbIX Kak Ha 3allaHOM, Tak H Ha BOCTOUHOM CKJIOHAaXx Ypauia, 
nepe| HaMH ACHO BbIPHCOBbIBaeTCA COBepWIeCHHO HHOM THM CTpyKTyp, He HMelo- 
mux ce6e aHanorui cpequ cpequemaneo3o0lcKkux To. Ha sto aABjeHve yiKe 
yKaspipanu A. B. Iletpe u B. M. Cunuupin (1), KoTopbie NoqYepKHBaJIN, YTO OHO 
mpucymle we TobKO Ypasy, HO M ApyruM cKsaquaTbim oOsactam CCCP. ; 

BalikupcKoe HOMHATHE, KaK U3BECTHO, CJIO2KEHO MOLJHBIM KOMIIJIeKCOM pHpeli- 
ekux oOpasopanui. B crpyKTYpHOM OTHOIIeHHM 3ffecb HaOsmO,aloTca rpoMall- 
HbIe TO pasMepaM CKJa{KH, JocTurarioulve B WupuHy 8 — 14 KM Hi WHMLIb MecTaMu 
OCIOXKHEHHBIe CKJIaqyaTOCTbIO BTOporo NopsqKa. BuyTpH 9Toro paspesa OTMe- 
YaeTCH HeECKOJbKO (a3 CKJaquaTOCTeH, H, HECMOTpH Ha 9TO, BeCb pudeicknit 
KOMII€KC B IeJIOM XapakTepusyeTCA OMHHM THIIOM TEKTOHHYECKOTO CTPOeHis. 
3amMeuaTesIbHO, YTO J@BOHCKHe H KAMCHHOYTOJIbHbIe OTOXKCHHA, OKAHMJIAIOUME 
e 3anayla OaluKUpcKoe NOAHATHE HW NexKalllve Ha pucelicKUX ToMMax, OOpasyloT 
SHAYHTebHO Oomee CJIOXKH‘IE CTPYKTYpbl. CKMaqyaTOCTh STHX TOJIM, Xapak- 
TEPUSYeTCA CPABHHTEbHO HCOOJbINMMU, Y3KHMH, YepeyIOWLMMHCA MEK] y codon 
aHTUKIHHAIAMH WM CHHKJIMHaIAMH C KPYyTbIMH, HEpeKO [axe ONPOKHHYTHIMU 
KPbIJIbAMH. 
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Takue 2Ke COOTHOIMeHHA HaOMIOMalOTCA MH Ha 3allaHOM CKsIOHe CpegHero Yp 
gia. Tak, Ha wupote Crapo-YTKHHCcKOro NocesKa (BEpXHAA IacTb cpefHero Tex 
Hua p. Lycopoit) c gamajja Ha BOCTOK HaOsoOfaeTCA CMeHa CpeqHeMaseosOHCKHX | 
JIEBOHCKUX H HHIKHEKAMCHHOYTOJIBHBIX OCAOUHbIX OTIORKeHUM Ooee [PeBHI 
KOMINJICKCOM, CJIOXKCHHBIM KBapI[eBbIMH MeCUaHHKaMH, (UJJIHTaMH UW 3eJIeHbI 
caHmamMu. PeomoruuecKul BO3pacT STOrO KOMMIeKCa NOPOA TOUHO He YCTAHOBIE 
HO OH HECOMHEHHO Ooslee [PeEBHHH MO CpaBHeHHIO C NepeKpbIBaIOMIHMU ero O6f 
30BaHHaAMH. B 30-x rogax O. JI. Dunopom (*) upu usyyeHuu reomoruu 3TOFO pa 
OHa OblI MOCTpoeH reomormyueckH Mpodusib (cM. puc. la), Ha KOTOpOM BHIH 
¥TO CTpykTypa Ooylee [peBHerO KOMIWIEKCa OUCHb CIOKHA UH XapakTepHusyey| 
PANOM W30KJIMHAJIbHBIX CKuIajloK. 

Tlocneqyromjee H3yyeHHe TeKTOHHYeCCKHX B8aHMOOTHOLeHHH MOpo_ 3Tc 
Paspe3a BbIXCHHO, UTO B JeHCTBHTeJIbHOCTH KOMIJICKC KBapIlMTOB HW PUsAUT 


@ p wycoban p. Onbxobka Pp. Aapoa | 


| C8 L488 109 ZI, 


| 
Puc. I. Teonormueckue npodusH, OTpaxalomNe TeKTOHUKY CpeHeNameO3OHCKUX = | 
H Ooulee ApeBHHX TOM, B OacceuHe p. UycoBoH Ha mMpoTe nocemka Crapo- | 
Yrkuuckoro: a— mo jaHuHpim O. JI. Sitnopa (*), 6 — no Ha6m0xeHHAM aBTopa 


He OOpasyeT 3][eCb H3OKIMHANIbHbIX CTPYKTYP, a B IIPpOTHBONONOXKHOCTh Soul! 
MOJIOJbIM OOpas0BaHHAM, HaslerarollMM Ha Hero, COKeH B MOMOrHe, AOBOb! 
IMpOKHe CHMMeTPHUHbIe AHTHKJIMHAJIbHbIC HW CHHKJIMHAJIBHbIe CKaKH (puc. 1él 
XOTA 06a NpOuA NpOBeeHbI He 10 OMHOH JIMHMH, paccTOAHHe MeXxKy HUN 
COBepIUeCHHO HHYTOXKHO HU He MOXKET CYAKUTb MPHYMHON pasiMUAA B CTPyKTyfP 
OcHoOBHOt IpHYHHO pasHuHA B TpaKTOBKe CTPyKTYpbl B IIpHBeeHHbIX TIpl 
(pHJIAX ABHACb JOMYUWeHHaA B TepBOM CJIyuae OWHOKAa, 3aKTIOUAaIONLaAcA B TOI 
YTO IPH KapTHPOBaHHM OTYCTAMBO BbIPaKeHHad B DUIMHTOBIX ToONMax pe 
CJAHUOBKA, Pe3KO He COBMaaiolllad CO CJIOHCTOCTHIO HW MACKHpylollaa ee, MPH 
Majlacb 3a CJIOHCTOCTb. | 

Ha BocTouHOM CKJIOHe, KaK HW Ha 3atlay{HOM, OTMeuaeTCa Ta Ke peskan cTp\ 
TypHast JucrapMOHUA MexLy JBYMA KPyNHbIMM KOMIIeKcamu mopog. IIpasy} 
YCJIOBHA H3YYeHUA, MH B YACTHOCTH KaPTHPOBaHHA, JpeBHUX OOpasoBaHUH 3] 
XyKe, YEM Ha 3allayqHOM CKJIOHE; BO-MepBbIX, OHH Ha BOCTOUHOM CKJIOHe 3H 
YHTEIbHO XYiKe OOHAXKEHHI; BO-BTOPHIX, OHH HE CJaraloT 3feCb CMHIX NNOMLANe 
a BKpaliJI€Hbl B BECbMa CJIOMKHYIO CTPyKTypy OOMIMpHON TeppHTOpuH; B-TpeTbY 
CTeleHb MeTaMOp(u GecKUX NpeocOpasoBaHHli FOPHbIX MOpoO passMaHa Vi He Bcer| 
HaXOJMTCA BIPAMOM CBA3M C MX BO3pacToM. HecmoTpa Ha 3TO, 3yecb Takxe ¢ 
YeTJIMBO BbICTYNaeT PeskaA PpasHHlla B XapaKkTepe CTPyKTYPHbIX OcOOeHHOCT| 
MasleO3OHCKOPO WH Ooulee HUXKHETO, CKOpee Bcero pucbelicKoro, KOMIJIeKCOB. 

BosbMemM XOTA Obl WMpOKO pasBuTy10 Ha BOCTOUHOM cKOHe Ypaaa Toul 
YIIMCTO-PIMHUCTO-KBapHMTOBLIX QUJIIHTHSMpOBaHHbIX caHUeB uM rpahyt 
CTbIX KBapIMTOB, BbifematBuiuxca A. A. Ilerpenxo (?) B rymGeiicKo-yBenbcK? 
cpuTy. Ilo ,aHHbIM, NPMBOAMBIINMCA Ha COBelaHuH NO yHupuKalHn cTparury| 
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‘puyecKux CxeM Ypaua, CBHTY STHX MOpO MOX*HO OTHOCHT K pudero. Bo BesKom 
Riywae, TiperkHee MpecTaBeHHe O KaMCHHOYFOMbHOM WIM CHJIypO-eBOHCKOM 
‘BOSpacTe STHX NOPOY B CBeTe HOBBIX CTpaTHrpacduyeckHX JaHHbIX He MOMKeT cuH- 
TaTbCH NpaBHJIbHbIM. Eciv OCHOBbIBaTBCA Ha HaGJIOJCHHAX OTIebHbIX OGHa- 
WEAN STO TOLM, TO MOXET CORUTLCA He COBCEM BEPHOe TpecTaBeHHe O ee 
CHJIbHOH cMaTocTH. Ho HecmoTps Ha TO, 4TO 3feCb MeCTaMH BUYHa Hallps2KeHHAs, 
ObIUEH TaCTbIO MCrapMOHMYHAA CKMARYATOCTH, TOMMLA B IeJIOM BavleraeT MONOro, 
iMeM H OOBACHsETCH ee IMpOKoe pactipocTpanenue Ha GombIIAX noMayAx Y pasio- 
‘ToOompeKoro nogusTua u Bocrounol sonpl. XapakTep TeKTOHHKM HKHerO 
CTPyKTypHOro 9TaKa XOpPOWO BUAeH 10 GeperoBbiM OOHAKeHHAM JONMHBI p. Vii 
HwKe Tr. Tponnka.3yecb or noc. BoOpopku Ao BOCTOUHBIX OKpanH Tpoumka, 
MpHMepHO Ha paccTosuNu 8 KM, BCKpbIBaeTCH SamayHoe KpbiIO KpyHHoli aHTH- 
KIMHAJIbHOM CTPYKTYpbl, B CTPOCHHH KOTOPOli MpHHUMaIOT yuacTue pA CBUT 
OOMeH MOLHOCTHIO cBbIe 6000 mM, mocneqoBaTeNbHO 3aueralollux oHa Ha 
Wpyrout ¢ HaKJIOHOM Ha 3anajy nox yruamu B 20—30°. Buepspie na pudelicKuli Bos- 
Pact 9THX TOM yKasan <A. A. I[lerpenxko (*), Koroppiii comocraBHJ 
STH OOpas0BaHHA Cc alicKol CBHTOM OaliKupcKoro noquatua. Vsyaus 9TH 
TOJULM, MbI MOXKEM CKasaTb, YTO COMOCTABeHHe STOFO KOMMIeKCa NOpO HMCHHO. 
€ aliCKOli CBHTOH He OGOCHOBaHO, H TpyMHO CKa3aTb, KaKOii wacTH paspe3a 
OalKUpCKOrO NOAHATHA OHM MOTyT cooTBeTcTBOBaTb. Bce xe NpuHasie%KHOCTb 
HX K pH(pelo BPA JH MOKHO MOfBepraTb COMHEHHIO. 

Pasputpili Ha 3amaqHoii OKpanHe r. Tponuka KomuseKc 3¢ppy3HBHO-ocajoy- 
HBIX OOpasoBaHHli BepXHero JeBOHA HW HW2KHerO KapOoHa AUCAOWMpOBaH 3HauH- 
TeJIbHO. OOee CHJIbHO, TaK UTO MECTAMH CJIOH MOCTAaBJIeHbI BEPTHKAJIbHO. 

Tloqo6Hbix MpHMepOB MOKHO G6biO Sb! IpHBecTH MHOrO. OHM JaloT HaM BO3- 
MOXKHOCTH CilesaTb 3aKJIOUeHHe O TOM, ITO CTPYKTYPHbie OcoOeHHOCTH pudpeli- 
CKHX H Ooee MONOAbIX — Nameo30HCKHX Tom, Ha Ypae pe3KO pa3JMUHBI. 
Tlonoroe 3aneranue [[peBHUX KOMIIEKCOB, pa3BUTHIX Ha BOCTOUHOM cKsIOHE Y pa- 
Ja, T0-BHJMMOMY, CJIy2KHJIO OHO H3 KOCBCHHBIX IPHYHH TOPO, ATO OHH JONroe 
Bpe€MA paccMaTPHBaJHCb KaK M€TaMOp@H380BaHHble KAMCHHOYTOJIbHbIe OCaKH, 
HOO TpeycTaBseHve O JOKeMOpHiicKOM Bo3pacTe 9THX TOJM, He YBASbIBaeTCA 
WJIM BCTyNaeT B MpOTHBOpeuHe C HX CTPYKTYPHbIMH OCOOeCHHOCTHMH. 

ConocTaBlad H aHasH3HpyA H3JI0%KeHHbIe (akTbl, MOXKHO IIpef[CTaBHTb, TO: 
Pudelickue To ABIAIOTCH TEM OCHOBaHHeM, Ha KOTOPOM 3aKJlaj{bIBasiacb 
YpambceKaad reocuHkiMHamtb. Hajlo cka3aTb, YTO reOTeKTOHHUeCKHe JaHHble 
HacTosmlee BpeMA He MOTYT elle NOKAa JaTb HCUEPMbIBAlOMNUH OTBET Ha BOMpOC 
Brom, Kak HW KHHH, yKe panee IUCONMPOBaHHbIit CTpyKTYPHBbIM 9TaxK pearupyer 
Ha nlocuieyrollve JBUKeHHA, IPH KOTOPbIX IPOMCXOJUMT CMATHE B CKMAaAKH JIeKa- 

WX Ha Hem Ooviee MOObIX TOM. B TaKUX CYUAAX UPMHATO CUHTATh, YTO Gomee 
Tpesuve TOU KaK-TO TepecTpauBaiwTcsa, pearupyA Ha 3TH [[BHKeHHA YCIOK- 
HeHHeM CKslaqyaTOcTH, OOpas0BaHveM KJIMBaxka, pasJOMOB H T. J. KouKperuble 
%Ke HaOMIOMeHHA, K COMACHHIO, HE HaKONJeHb! B JOCTATOUHOM KOVINTEeCTBC, 
AaNlOTOMY 3TO BaxKHOe ABJIEHHE JO CHX NOP OCTaeTCA TeOpeTHYeECKH He OCOSHAHHEIM. 
C6op HOBbIX JaHHbIX 10 3ATPOHYTOMY BOTIpOcy CJleyeT CUHTATb He TOJIbKO BECbMAa: 
KEMATEILHBIM, HO MH HeOOXOJMMBIM. 


TopHo-reoormuecKHH HHCTHTYT nnd: 
Ypasbcexoro d@unuana Akanemun HayK CCCP 19 B) 
. 
/ 


IMTHPOBAHHAS JIUTEPATYPA 


i | d o) 950). 
1 A.B. Iefise, B. M. Cunuunn, Mss. AH CCCP, cep. reon., No 4, 28 (1 
2 A.A.Ierpeu xo, Tp. Uncr. reo. nay AH CCCP, B. 79 (1949). ° A.A.Tlerpenrk 0, 
Bionn. MOH, ora. reon., No 1, 3 (1949). 40. Jl. Du HOP, Teomornmueckan Kapra Ypana. 
Bacceiin p. Uyconoli. Tp. Ypanpek. roc. reoa. ymp., 1940. 
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rHHPOlTEO/JIOLH 


B. H. KOPLLEHWTEMH] 


HOBbIE JAHHbIE MO TFASOHACHILJ[EHHOCTH ME3030NCKHX 
BOJIOHOCHbIX TOPH30HTOB KABKA3CKUX MHHEPAJIDHbIX BOL 


(IIpedcmaeneno axademuxom H. M. Cmpaxoeoim 25 X 1956) 


Kak H3BeCTHO, MOJ3CMHbIe BOJ[bI IOPCKHX, MeJIOBbIX MH HHMKHETAaJIeOreHOBb 
OTIOXKeCHHH JOBObHO OOWMpHOrO paiiona Kasxasckux Munepanbupix B 
OTIMYAIOTCA BbICOKOM LrasoHacbIlleHHocTb1o. B cocTaBe paCTBOPeHHbIX Ta3q 
BaxkHeliluee MecTO 3aHuMaeT yrsekucmoTa. B patione Ecceurykos u I]aruropcr 
B TIOJ3eCMHBIX BOaX BePXHEMeJOBbIX H MaJIeOWeHOBbIX OTJOKeHHH HapsAL 
C YIJICKHCJIbIM ras0M OTMeUaeTCA TaK%Ke HM MeTaH, KOJIMYECTBO KOTOPOrO Bapbs 
pyer B WHpokux mpeyenax. Tak, B cKkB. P-20 (IlaTuropck) No aHHbi 
uccneqopaHnHit BHMMIAS3a, B cocTaBe rimyOHHHbIX IpoO BOJbI yCTaHOBJIeH 
34,6% metaHa, 57% yruaekucnoTH u 8,4% asotra (oOman rasOHacbIIeHHocT 
431 cm? wa 1 mBogpt). | 

Becbma HHTepecHble JaHHble MOMYYeHbI B pesyJIbTaTe OTOOPa MpoO Bob! ry 
OMHHBIM Mpo6ooT6opHuKoM*. Baia uccleqoBaHa rlyOoKad CKBaxKuHA, IpoOyper 
Had HeCKOJIbKO CeBepo-BocTouHee Eccentykos (c. Buucaypl). B sTOH CKBaxKH 
B mone 1955 r. np ompoOoBaHuu THTOHCKUX, BaslaH2KHHCKHX HM TOTepHBCKY) 
oTmoxKeHui (unTepBan 1426—1351 m — HeoOcaxkeHHad YacTb CTBOIIA) U3 mobi 
BOJ[bI OObeMOM 0,75 I, MOMHATOH c rayOuuHp! 1260 mM, u3sBmeueHo 16,6 1 rasa (mp) 
Temuepatype Bo3szyxa 30° u qaBnenuu 704,4 MM pTyTHoro cToui6a). YKa3aHHG 
KOJIMYeCTBO Pasa IpefCTaBsJIeHO MOUTH HCKAIOUMTebHO yruekucmoTOH (99,4 %) 
IIPHBeCHHOe K HOPMAJIbHbIM yCOBHAM (Temnepatypa O° Hu AaBseHHe 760 MM pT 
cT.), 3TO cocTaBuser 18,8 1 rasa Ha | «A BOD. | 

AnanornuHple mpoOn c riy6uHbl 738 M MOKa3aJiH HECKOJIbKO MeHbIYIO ras¢ 
HacbiIlleHHocTb: 15,6 m ra3a Ha | m Bogpl. HeoOxoqumMo OTMeTHTb, 4TO oT60% 
yKa3aHHBIX T1poO MpoMcxo]UA U3 (OHTAHNpyIolleH CKBaXKHHbI (IPH 3aKpbITH) 
3aBUKeK JaBseHHe Ha ycTbe Oplwio 16 aTH). Bricora ouTaHUpytoulel cTpy} 
yocTurana 40—50 m. B stTux ycnoBuax mpo6ooT6OpHHK MOF ObITb OTYIIeH | 
CKBaXKHHY BHYTPH TAKEO 2KeOHKH, CIycKaBllelica Ha TapTaJIbHOM KaHaT¢ 

CopepmieHHO ecTeCTBeHHO, YTO B YCOBUAX OypHOrO *POHTaHMpOBaHUA CKBE 
2KHHbI TasOBOAAHOM IMYJIbCHeH C TAKUM OOJIbIHM Ta3s0BbIm (akTopom (15,6— 
18,8 ) TpyqHO OkUAaTh NOMyYeHHA OMHAKOBHIX 3HAUeHHH KOMMUeCTBA pacTBC 
PeHHOrO ra3a C passMYHbIX TyOuH oTOopa mpod. B Takux ycnOBuAxX BHOJHI 
BO3MOXKHO Pasra3sMpoBaHnNe BOJbI yxKe Ha ryryOuHax nopayKa 1000 mM. OTo BpiTe 
KaeT H3 NOJCUHTAaHHOH HaMM OOMLeH ympyrocTH pacTBOpeHHbIxX ra30B (NOpsAAK 
64 aT.) HW He3HAaYMTebHOLO yeMbHOFO BeCa Ta30-BOAAHOL SMymbCHH. JlaHubie - 
rLYOMHHBIX mpo6ax, oToOpaHHpix B uioHe 1955 r., npuBesenbi B Ta6u. 1.. 

B cents6pe 1956 r. ompirHo-v3bicKaTenbcKaa napTus BcecorsHoro Here 
Pa3sOBOro Hay4HO-HCCENOBATeMbCKOFO HHCTHTYTAa NOBTOPHa OMbITHI 10 ycTaHc 
BJICHHIO FasOHACHINCHHOCTH BO Me3030MCKHX ropusoHToB. Ha stot pas yeuc 
BHA MPOBeEeCHHbIX WCCIeAOBaHU CYWECTBeEHHO OTJIMYAMCb OT MpPOUWMOro_HHs 
ruLYOMHHbIe MpoOnl OTOMpasINcb He M3 SOHTAHUpyrolleH CKBaxXUHBI, a NO AaBwe 
HHe€M Ha ycTbe, paBHom 15 atu. Cro6 Bob B CKBaXKMHE HAXOMUJICA B TOKOE 
HeckoubKo oTAMYanach M KOHCTPyKUMA CKBaXKHHBI (CM. TaG.I. Nate 


mS 2 
IIpo6oor6opuuk cucrempt IIJ-3, usroroBmeHHblii 3aB00M KoHTpOJIbHO-H38MepHTeJIbHb! 
mpHOopos Munuctepcrsa Hedranolt mpombimsesnocru CCCP. 
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0 Bpemenu oT6opa riyOuHHBIX TpoO B ceHTAOpe 1956 r. cKBaxKUHA Obina 
OcaxkeHa 5-IOHMOBOH KONOHHOM M MepdopupoBana B uHTepBaste 1377—1433 Mm. 
[pH 9TOM TOTepHBCKHE aJeBPONHTHI Ob TOJHOCTHIO NepeKPBITEI, H HCHBITHI- 
aNMCb JIHINb BawaHxXHH MW THTOH (B3aHMOOTHOLIeHHe MOpo, paspesa OrHcbI- 
aeMOl CKBa2KHHbI NOKa3aHO Ha puc. 1). B yKasanublx ycnoBuAx OT6Op mpo6 
a Ppa3sJIMUHbIX PMIYOMHAX CKBaXKHHbI WOKA3aJI Pe3yJIbTATbI, BO MHOFOM CXOJ{HBIe 


Ta6Oauna 1 


PesybraTb! OT6opa raryOuHHEIx npdb Boypl 


Ipumeuaunusa. i. B nue 1955 r. 
2KHHE, (OHTAaHHpOBaBleH BOZOH H rasomM. 


a 1 
@ dy CoctosHHe aTMo- Ca ees Ow 
52 ccbeppr eae 5-8 oe 
Sve eae BEA sige 

Jlara ot6opa e6 a5 8 Cas reas 

o3 PPE | dese | 282, 

aS ace an oh vo _4 

T1po6 Ee. | qapnenue, | Temmepa- Safe = EBS cele a 

Ses MM pT. cT.| Typa, °C Bua eeek el 

Cas BRS Offa | Bate 

a 

9 VI 1955 r. 738 707 26 ve 13,2 15,6 
10 VI 1955 r. 738 707 26 59 13:2 15,4 
44, VE 1955 r. 4260 704,5 28 56 16,5 18,7 
44. VI 1955 r. 1260 704,4 29 — 46,0 18,7 
44 VI 1955 1. 1260 704,0 30- — 16,6 18,8 
Zon 1900) 1 1440 715,0 $) 54,8 AA 16,0 
26 IX 1956 r. 1000 714,0 13 44,5 12,6 16,1 
26 IX 1956 r. 700 714,5 1255 36,2 ley 16,8 
26 IX 1956 r. 400 715,0 12 28 A456 14,9 
26 IX 1956 r. 100 715,2 _ — 8,9 12,0 
26 IX 1956 r. 7215} 715,0 10 13 7,9 10,2 


ruilyOHHHble MpObLl OTOMPaHch IpH OTKPbITOM cKBa- 


Bpicotra cTpyH mpeBbitiana 40—50 m. Mcnpirpisa- 


wach Heo6caxkeHHaA 4aCTb CTBOMa B HHTepBavie 1426—1351 mM. 2. B centadpe 1956 r. rry6nH- 
Hble Npo6bl OT6HPasHCb MPH 3aKpbITOM CKBaxHHe. JlaBIeHHe Ha ycTbe wocTurano 15 aru. 
Cryck mpo6ooT60pHHKa B 3aKPbITY!O CKBaxKHHY OCYMWeCTBJIAJICA MPH NOMOMM smyOpHKaToOpa. 
Mcnpitpipasica HHTepBas 1433—1377 mM (mepdopupoBaHHas 5-OHMOBaxA KONOHHA). 3. Kak noKa- 
341M aHaJIH3bl TJIYOHHHbIX MpoO BOLI, OTOOPaHHbIX B ceHTAOpe 1956 r., OOJad MHHepanH3a- 
WHA BapbupyeT B upememax 8-9 2/2 (200—230 mr-sKBis1). [IpH stTOM cocTaB HOHOB culeayoulnit 
(B mr-3KB/a): Na’+K'—46, Ca“—49. Mg’“—18, Cl’—30, Br —0,06, — Het, SO”,—20,HCO,/—64 
(QaHHble THApOXHMHYecKOl Ma6opatopuH BHM). 
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JocTaB H yMpyrocTb paCTBOPeHHbIX Ta30B Me€3030HCKHX BOJOHOCHBIX TOPH30HTOB OMopHOli 
; CKBaxKUHbI Ha Kapkasckux Munepabubix Bojlax 


il 3 CoctaB ra3a * Yupyroctb B aTM. 
Shliowwas et 
: = . és BS 
ie | af als ‘a a B OObeMH. B cM napl\HaisHasr 
Tara or6opa 8 ae) a5 5 IIpolleH Tax 

& os most : 5 ; 

© mo |ria ! ' ne \ x4 1 
i zg |selse®| (Fs | 2 oars Beeler 
po! Ss wR loans See CO. 4 O aE, Cal 

2 Ba [Sea vB} + 2 a) iil te = (Peel el ele 
> = Bog s 75H ro) 5 5) 6 |res| 2 
B of jag O |Deo| 2 = Lao] ss xe) SI 
Fi Ets eaieuel GOL 1Oleve)|| Zes Oral Zs OF lO ere Zie 
—— 
4 VI 1955 1260 | 56 AB eal 0,2 | 0,4 18587,8 37,4 | 74,8 59,5 A) 6,9 | 64,3 
Ix 1906 100 | 28 | 1479] 99.4! wer} 0.6] 14810,6 | — | 89,4] 23,5] — | 6,8] 30,3 
6 IX 1956 r 700 | 36,2 | 16,8 | 99,6] HeT 0,4 16732,8 = 67,2 28,3 _ 5,4 Boo 
6 IX 1956 r 1000 | 44,5 | 16,1 | 99,7 | wer 0,3 16054 ,7 — 48,3 | 42,0 — 4,2 46,2 
5 IX 1956 r 1440 | 54,8 | 16,0 | 99,7 — 0,3 15952, 0 — | 48,0 | 47,7 — 4,6 62533 

* Tio WaHHbIM Pra30aHasHTMYecKOH maCopatopun BHMMPA3a. 

_ MIpOltmoroyqHuMH, HO B OTIMYHe OT MOCMeHHX Ha rayOunax 700, 1000 


| 1440 m nomyueHbl OH3KHe 3HAYeHHA PasOBbIX PakTOpPoOB (puc. 2). OToop ray- 
MHHBIX IpOO NOX aBMeHHeM MpOUsBOAMICA MPH MOMOLIM yOpHKaTopa oOpIy- 
lofi KOHCTPyKILHH, MPHMeHsAIoleroch MpH HccMeqoBanun onTaHupyroulux 
lePTAHbIX CKBa2KHH™. 


* B pao 6 PIY6HHHBIX 1po6 B 1955—1956 rr. KpomMe aBropa cTaTbH NpHHuMa- 
H ete MatlaM acer Ee aaa VW. Epmusos, C. C. Axymmuyu, H. C. Umannuma 


WU. B. Kpyuunun. 


2 JIAH, vr. 113, Ne 4 897 


@MaxktTuyeckuli MaTepHas 10 rvtyOMHHbIM Tpo6amM, OTOOpaHHbIM B ceHTAG 
1956 r., upwBogutca B TaO. 1, a pesybTAaTbI aHaH30B poO pacTBopeHH} 
ra3oB H 3HaveHHA HX ympyrocTu—B Tas. 2. | 

Ha puc. 2 ,aHbl KpHBble H3MeHeEHHA MpHBeeCHHbIX OObeEMOB pacTBOpeHH 
ras0B, YIpyrocTH yr€KHCAOTbI H TeMMepaTypbI MO CTBOJIY CKBa?KHHBI. 

IIpu moycuere ympyrocTw yrvieKHCJIOTbI, CojepxanHe KOTOPOH BapbHp 
B lipegemax oT 99,4 Jo 99,7% (TaOn. 2), HAMM YUHTHIBAIMCb OTKJIOHCHHA OT Sak 
Teupu, CBa3aHHbIe C BMAHHeM NOBbILIeHHBIX yupyrocteli ('). 

O6pataeT Ha ceOA BHHMAHHe KpHBad H3MCHeHHA IIpMBeeHHOrO o6bema pa 
TBOpeHHOro rasa. Tak, c rary6uH 1400 go 700 M oTmeyaeTcA yBeMUeHHe NOCH 
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Puc. 1. Cxema B3aHMOOTHOMeCHHA MOpOy ucnbI- 
TaHHOH uYacTH pa3spe3a ONOPHOM CKBaxKUHbI Ha 
Kapkxasckux MuHepanmbunix Bogax: J — u3se- 
CTHAKH, 2— JONOMMTH, 3 — aneBponuThl, 
4 — apruanurbl, 5—Kpuctanmnyeckue Mopogh; 
A —uuTepBam NephopauHH 5-r0fMOBOH KoOmOH- 
HbI a 1956 r.; 6 —Heo6camKeHHaa uacTb crBosa 
CKBaXKHHbI MPH HCCIeOBaHuAX B 1955 r. 


Hero c 16,0 yo 16,8 1 ra3a Ha 1 
jbl, UTO IPAMbIM OOpa3s0M CBA3aH 
YMeHbIIeHHeM TeMIIepaTypbl B 3T 
HHTepBasle rutyOuH.Oquako Mp au 
HefiileM YMeHbIUeHHH rryOuH (MHTE! 
Bast 400—25 M) KouMueCTBO pacTH 
peHHOPO ra3a 3aMeTHO YMeHbIWaeTC 
HeCMOTPA Ha TposouKarlolleeca CH 
2KeHHe TEMMepaTYpb! M0 CTBOJY CKE 
»*KuubI. Tak, Ha ruryOuHax 400, 10C 
25 M IIpHBeeHHbIN OObeM pacTBOp 
HOrO Ta3a COOTBETCTBEHHO paB| 
14,9, 12,0 u 10,20 rasa na | 0 Bom 
QTO MpoucxoAUT BeeAcTBHe Tote 
CBOOOJHOH ra30BOH (a3sbl NO TeXH: 
ueCKHM IIpHuHHaM OTOopa mpoo, CBE 
3aHHbIM KaK C HeMOuIHOH repMeTHus 
Wuel YCTbA CKBaxKHHbI, Tak HC 
ITyW[CHHbIMH KpaTKOBPeMeEHHBIMH B 
llyCKaMH BOJbI H ra3a pH MOHTax 
yOpuKaTopHoro§ ycTpolictBa. M 
mojiaraeM, 4TO CBOOOAHaA Ta3oBe 
(asa B BHJle Ny3bIPbKOB BOSHHKAad 
Ha rryOuHax Jo 500—600 m. Bor 
yeMy TIyOHHHbIe mpodnr c 25, 100 
400 M XapakTepHi3yt!0T JIMIIb pacTBi 
peHHylo rasopy1o (asy. CBo6ogHé 
*Ke rasoBant (pasa, B Bue BepTHKal 
HO TOJHUMAIOWINXCA Pa380BbIX MY3bip: 
KOB, B MpoOooTOopHHK MOUTH Ff 
momayaeT 10 MpHuHHe ero KOHCTPY: 
THBHbIX OCOOeHHOCTEe. Cnenys 
yuecTb, 4YTO OTCYTCTBHe ra3soBol 1 
AYWKH BOIM3H YCTbA CKBaxKHH 
OOBACHACTCA CPaBHHTeIbHO HH3K¢ 
TemuepaTypow Bop (qo 13°), cym 
CTBeEHHO MOBbIalolleli pacTBop 
MOCTb YIJICEKHCJIOTHI (1). 
TlonyueHuple Janubie cBHyeTen 
CTBYIOT O TOM, 4TO B paione Kapka 
ckux Munepanbubx Boy ray6oK 


CKBaxKHHOL BCKPBITbI HHKHEMEJIOBbIC H THTOHCKHE OTJOXKeHHA, COJepxKally 
BObI, NPE3BbIYaHHO HaCbiIeHHbIe yrnekucoToH (40 37 r/n). Sta crenel 
HacbIleHuA B 8—10 pas BbIIe NO CpaBHeHHIO C H3BeECTHBIMU quis Kapkascxux M 
HepaIbHbIx Boy. Kak Buguo u3 Ta6m. 2, ynpyrocrs PacTBOpeHHOH yruiek 
COTE! B MWWacTOBBIX YCJIOBMAX MocTuraer 47,7—55,5 arm. [pu taxux yeu 
BHAX MOM*KET MPOMCXOMMTH BbIeNeHHe CBOOOLHOM ra3s0Boli ashi B lacTax, 3an 
raroulux Ha riyOuHax nopsyKa 400—600M, He TOBOpA yXKeO MeHDIUHX ra 
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(Hax. TlpeqctaBisetcx, uTo, BCKPbIBad BOJOHOCHBIe TOPH3O0HTHI Ha HeOOJIbIUHX 
f-yOuHax, MbI TlOuly4aeM BOsbI, CyWeCTBeEHHO OGeqHeHHBIe YPJIEKHCIOTOH B CHILY 
OOMbIUNX MIAaCTOBbIX aBJIeHHIi, — 3HadHTeIbHO Gomee HH3KHX, YeM TIPHBe,eH- 
We BbIe 3HaYeHHA yupyrocTn. 

His10xKenHble 3ecb JaHHble CBHJeTeIbCTBYIOT 0 TOM, UTO HeaBHO MOABHB- 
mec B neuaTu(*) BpicKasbiBanua A. A. CmMupHopa 0 Bo3yyIHOM TIpouc- 
DAReHHH yruekucnoTH Kas- 
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M 
P3OKasaTeIbHbI; B  OCHOBe 0 
euUX YTBepxKeHHi sexKanH 
BeEPHble MpeANOcbIKH OO OT- 
WTCTBHH B IIpHpose noysem- 200 
SIX BOI, B KOTOPbIX cojep?Ka- 
mae CBOOOJHOH yrueKHCJOTHI 
#eBbIWaNo Ont 3,5 r/a. Bpe- 
WbTaTe IIPHBeeHHbIX HccJe- 
DBaHu TpefcTaBAeTcH BOs- 
FOXKHLIM YTBEPXaTb, 4TO ra- 
NHACHINIEHHOCTh paspesa Kas- 
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JacTeT c rutyOMHol. B cpere & ieee 
MX JanHyix spay mu upu- WS 
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fekucuiota KMB raaBHbim 00- 
!a30M BYJIKaHOreHHOTO Mpo- 1000 
CXOKJeCHHA, HMeA B BH HeO- 
OPHMble JOKa3aTeJIbCTBa TO- 
0, uTo pawon KMB sapuaasca 120) 
peHoh OypHoH ByJKaHn4ue- 
KOH JJ@ATeMbHOCTH B HEaBHeM 
powsom (°). Kak Mb yxe 1400 
‘KasbiBasH panHee (*), BMomHe cee, 2 
@PpOATHO, 4TO HeOOJbIlax 
acTb yriekucnoTbt KMBtaxxe 
| OMOxXuMUYeCKOrO Mponcxox- IT 


€HHA, O Y€M, BO3MOKHO, CBH- 
STEISCTBVET HOKORTEHH CDE Pic ne UN 
HM PpaCTBOPeHHBbIX Ta30B H€3Ha- = reuneparyppl Bomb (///) or rayOuHbl OTG6Opa mpob no 
MTeCJIbHbIX KOJIMYCCTB Me€TAHa. crBowy OMOpHOH ckBaxKUHbI Ha KapKascKknx Munepasp- 
B 38aku1oueHHe yKaxKeM Ha HbIX Boyax (110 MaTepHaJlaM BHMU u BHYUTA3’a 
€3yJIbTaTbl WCIbITaHHA KPH- 1956 r.) 
raJIJIM4YeCKOrO (byHameutTa 
MopHoli cKBaxkHHbI Ha KapKasckux Munepaibupix Bogax, mpopeyen- 
ple c ekaO6pa 1955 no mapT 1956 rr. UcnpirpiBanacb OTKpbiTad YacTb CTBOUJIa 
uutepBane 1506—1459 m. Orcioqa momyueH MHTeHCHBHBIM MIpHTOK yrvieKHc- 
oli MHHepasbHOH Bogbl. [lonHbii Hanop Mocre OMbITHIX BbITYCKOB JOCTHraeT 
3 aru. K comamenuio, 13 3TOFO HHTepBasla MCMbITAHHA He OTOOpaHb! TI yOHHHbIe 
DOObI BOJbI, TO He NMOs8BOMHeT MPAMbIM OOPa30M OLeHHTb Tas0HacbllileH- 
IcTh BO. Bce 2Ke KOCBEHHbIe€ MOKA3aTeJIH alOT BOSMOMKHOCTh NONaraTb, ATO 
eMeHb TAaSOHACbILeCHHOCTH YPJI@KUCJIbIX BO] B KPHCTasIMyYeCKOM (pyHAameuTe 
2 HHDKe, YEM B BaJlaH2XHHCKOM TOPH30HTe. 


Bcecoro3Hblii Hay4HO-HCCIe1OBaTeJIbCKHH 
HHCTHTYT MPHPOAHHIX ra3soB 
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Jloknayn AKkanemun Hayk CCCP 
1957. Tom 113, Ni 4 


HHTONOVH A 


MW. HW. KHKHAJI3E , 


kK BOMPOCY O NOBEJEHHH HATPABUTEJIBHbIX TEJIEL 
NPH PASBHTHH AML HEKOTOPbIX BECMO3BOHOUHbIX 


(ITpedcmaeaeno axademukom E. H. [asaosckum 26 XII 1956) 


) VHspectuo ('), 4TO HampaBHTedbHbIe TedbIa (peyKIMOHHbIC, HIM MOMApHbIe 
WIbILa, NOJIOMHThI), OTE AIOMHECH IPH CO3peBaHHH ALIMeBLIX KJICTOK, ABJIAIOT- 
1, Kak lpaBusIO, pyMMeHTapHbIMM KeTKaMH. OHH O4eHb MaJIbI 10 CpaBHeHHIO 
AUMOM H He CHOCOOHBI K JlaJIbHeHINeMy Ppa3BHTHIO, XOTH MOryT COXpaHATDCA 
) MO3AHUX cTaqu ApoOsenusa (*). B oOmlem cunTaeTca, 4YTO HallpaBUTeJbHbIe 
bia, OyYAy4H BbIAeeHbI AHWOM, HHKAKOH ocobol pou He urpalor. 

} OjHako B JINTepaType HMeeTCaA pA], HHTePeCHbIX (AKTOB OTHOCHTEJbHO CBOe- 
JpasHoro MOBeeHHA HalpaBHTeJbHbIX Teel; OHH MOFYT COXpaHATb KPyNHble 
a3MepbI (HEKOTOPble MOJIJIIOCKH, TYPOeJIAPHU, MbIIIIb) H B Cly¥ae OMOLOTBO- 
CHHA Jake PpaSBHBaTbCA JO JIHYHHKH; Y PpakOOOpa3HbIX HM HeKOTOPbIX Hace- 
OMbIX HaQJOJaeTCH IPH AHMJIOHHOM MlapTeHoreHese CJIMAHHe BTOporo Harpa- 
ATeCJIbHOrO TeJIblla C IPOHYKJIeyCcoM, BCuIeCTBHe YerO BOCCTaHABJIHBaeTCA JHI- 
OWHOe YHCIO xpomocom (*). Oco6yto pouib HanpaBHTeIbHbIX Teel, OTMeUaloT 
pala WapasuTHyecKHX MepeMOHuaTOKpbIIbIX, Y KOTOPbIX OHH, CJIMBaHCb B O]J[HO 
po, ator Hayano TpotbaMHHOHYy HH OCOObIM rHraHTCKHM KJieTKam (°). [Ipeq- 
TaBJIAIOT Take HHTepec yKa3saHuad Ipod6ena (*) u TexKepa (°, °) Ha cBoeoOpa3- 
Oe MOBeJeHHe HX B ApOOAMMXCA AliWax HeKOTOPbIX KoMeroy (Cetochilus sep- 
antrionalis Goodris u Cyclops viridis Jur.). Ilo [po66eny, nanpapuTesbupie 
@jbILa TOCTeMeHHO MepemellaioTcH C MOBepXHOCTH Alia BHYTPpb HW Ha cTaqMH 
acToyepMbl BcTpeyaroTca B NomocTH Apobmenua. Pexxep (°) HaOsofan cxoj- 
oe saBseHuHe B Aitmax Cyclops viridis Jur. B OnacTyse Bropoe HalpaBuTeJb- 
0e TeJIbIe MOXKHO ObIIO HaliTH O1H3 OacTOWeIA, Valle BCerO BHYTPH MesOjep- 
(aIbHOW KJICTKH. 

B apyroit padote (°) lexkep yTsepxxaeT, YTO BTOPOe HallpaBHTeIbHOe TebUe 
e€PyJApHO BCTpeyaeTCA BHYTPH WH PAOM C KJIETKOM, ABMAIOUelCA Posona- 
abHUUel NepBuYHOH MoOBOl KeTKH (Stammzelle), KoTOpaa o6ocoOAeTCA 
“IMKONa OUCH PaHO, BO BpeMaA MATOrO JelenuA ApoOuenus. [IpucyTcrBue 
alpaBuTebHOrO Tesbia ONpefemseT CBOeOOpasne eeHHA STON KeTKH, T0- 
yuaiollero CXOCTBO ¢ reTepoTHNHYecKHM jeweHHem. [ekkep cuvTaeT, 4TO «Ma- 
AKOMNYJIAWHOHHBIE KJIeTKH», OCHapyxKeHHbie Belicmanom u VMimukaBa B 3HM- 
MX Ailax apHUH, MpecTaBAAeT MO CyWecTBy He YTO HHOe, KaK BTOpoOe Halipa- 
HT@JIbHOe Te/IbIle, Mepemeljarolleecd, KaK H Y WHKJONAa, B PiyOb AKUMA. 

IIpu usyyeHuu paHHUX STAMOB 9MOPHOHAJIbHOTO PasBUTHA OTCJbHBIX TIpPel- 
TABHTeJCH THAPOWAHbIX MOMHMOB, KOJIbYaTbIX YePBeli, MOJVJUOCKOB H pakooo- 
A3HbIxX, MpecueAyIOuleM HHbIe We, Mbl OOpaTHJIH BHHMaHHe H Ha MOBeeHHe 
alpaBuTesbuBIx Tee. Y Gonthyrea loveni Allm., Campanulina lacerata 
ohn. (ruqpouqune nom), Physa fontinalis L., Lacuna vinkta Montagu 
Mommiocku), Daphnia pulex de Geer (pakooOpasuble) HampaBuTeJbuble TelbIa 
elyT ceOA KaK aGOPTHBHbIe KJIETKH, COXPaHsAICb O€3 3aMeCTHbIX H3MCHEHHi Oo 
OsHUX CTayuit WpoOmenua. OyuaKo y Cyclops fuscus Jur., Cyclops sternuus 
isch., C. viridis Jur. (paxooOpasupie) u Phyllodoce maculata L. (kombuaTpre 
epB) YyalOCcb HaOsl0faTb MepemelileHve HallpaBHTeJbUbIX Teel, CXOMNHOE 
onucaHHbim [pod6ena u Texkkepa. 
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Matepnaul, HMeBLUHHCa B HallleM pacilopsxKeHHH, Opis (pUKCHpOBaH 2H 
ctamu Kapnya u LlenKepa u CMeCbIO CyJIeMbI C JeAHOM YKCYCHOU ie 
Cpesbl okKpallMBaucb TeMaTOKCHJIMHOM Tefijqenraiiua u Bemepa, no YH 
Tlanenreiimy; nmpopogusacb peakuua Penprena. 

Ilu kaon. Y Bcex TpeX H3yYeHHbIX BAAOB WMKONOB KapTHHbI ObIJIH CX¢ 
upimu. Ha craquu ByX OnacToMepoB BTOpoe HalpaBHTesbHOe TeAbIle, KOTOP 


Puc. 1, Ata WuksoNa Ha pasHBIX CTaqHAX PasBUTHA: a—e— yeTbIPe SacroMepa, O—s — rj 


cTpyia; 4. T. — HampaBHTeAbHoe Temple | 


mocyle OKOHYaHWA JeNeHHH COspeBaHHA HaXOfMNacb Ha MOBepXHOCTH siilL, 
oOHapyKUBaeTCA B WHTOMMAasMe OfHOTO M3 OacTOMepoB, B Nepudepuyeckc 
ee YaCTH HIM y2Ke OKOJIO Apa. OHO HMeeT BU KPYr0ro Ny3bIpbKa, YeETKO OTrpa 
HHYEHHOTO OT WHTOMMAasMbI. X POMaTHHOBDIli MaTepHad, Jalolluii ApKy1o peakuL 
@Meyrena, coOpan Ha OMHOM CTOPOHE Ny3bIpbKa, pacoaranch Ha ero O600"K 
PHK B HampaBuTesbHbIxX Teblax He OOHApy2xKuBaetca. JIA BbINCHEHHA BE 
Mpoca O TOM, B KaKOH M3 OwlacTOMepoB NonaflaeT HallpaBHTebHOe Tenbye mp 
ApoOMeHuM, OYCHb yOOHa OKpacKa MeTHIOBLIM 3eIeEHbIM C MHPOHHHOM 1 
Yuna—IJanenreimy. Ona %Ke XOPOMIO BbIABIACT «IKTOCOMbIy, ONMCAHHBIe 
aliwax konenoq Texkepom u AmMa. OKTOCOMbI MapKHpyIOT OacTOMepbi 
Waloulve B flabHeHWeM Pa3BHTHH MePpBHYHbIe MOOBbIe KJIeTKH. | 

Ha crajun yerTpipex 6acTomepos 6pi0 nsy4eHo150 aun. V3 nnx B OacTomep 
¢ 9kTocoMamH (61actomep JI) HanpabuTenbHoe Tembue BCTpeTHNOch 5 pad 
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Onactomepax A uu C — 80 pas, B Oulactomepe B — 40 pas, na rpanuye mMexyy 
y3yMa Onacromepamu — 20 paz (puc. 1 a—e). 

IIpu usyyennu 8—16-kKnerounoi cTaqum (110 anu) nomy4enn cieyyromne 
e3yJIbTaTbI: B OacTOMepe C SKTOCOMaMH HAallpaBUTebHOe TebUe ObINO oOnapy- 
sexo 10 pas, B cocequem Glactomepe — 30 pas, B [pyrux OacTomepax — 70 pas. 

Ouacty.e (250 sum) HanpaBuTenbHOe Tenbe YaNOCcb BLIABUTD B nepBHYHOL 
ONOBOH KeTKe — 10 pas, B SHTOJepMaNbHBIX KneTKax — 50 pas, B Mesojep- 


Puc. 2. Atina Phyllodoce maculata L. na pasHprx cranuax pasBHTHA: A— BbIeeHHe BToporo 
HallPABHTeJIbHOTO TeJIbIa, O—e — BOCbMHKJIeTOUHAA cTamquA, O, e— OnacTyna; H. T. — Ha- 
NpaBHTeJIbHble TesIbLa 


MasIbHEIxX — 100 pas, B 9KTOJepMasbHubIX — 90 pas. B ractpyse (90 sum) B nep- 
BHYHOH MOMOBOH KJIeTKe HallpaBUTebHOe Tesbue ObIIO HalieHo 20 pa3, B SHTO- 
epme — 30 pa3, B Mesoyepme — 30 pa3, B aKToZepmMe — 20 pas (puc. 1 0O—=s). 

Jlerko BbIABIAeTCA BTOPpOe HalipaBHTebHOe TeIble H y HaynunHyca. Ono 
Jle@2KHT B WeEHTpe SMOPpHOHA B SHTOJepMe, OOMbIWeH YACTbIO OHO He38aBHCHMO OT 
Me€pBHUHBIX MOJIOBLIX KJIETOK HW JIMWb HHOra CBA3aHO C HUMH. Buellnuh Buy 
HM CTpOeHHe HallpaBHTebHOFO TeJIbia OCTAIOTCH COBepIWeHHO TaKHMH Ke, Kak 
M B HavaJbHbIX cTaquAax JpoOnenusa. 

Takum O6pa30M, Ha OCHOBaHHH MOJYYeHHbIX JJaHHbIX, Mbl MOXKeM MOJTBep- 
JMTb HaOstoyeHua Tekkepa O MepeMeleHHH BTOPOrO HallpaBUTeJIbHOrO TebIa 
B paSBUBAaIOIUXCA AllWaxX WMKIONOB C NOBepXHOCTH Ala BHYTpb. OfHAaKO HeJIb- 
3A COMIACHTbCA C STHM ABTOPOM B TOM, YTO OHO JOJLKHO OOAZATEJIbHO HAXOMUTLCA 
BIepBUYHOH MONOBOH KuJleTKe HIM ObITb cBA3aHO Cc Helo. HanpaButesp- 
Hoe TeJIbIe, MO HallIMM JaHHbIM, MOMKET TloMafaTb B WOOO H3 OacTOMepoB, H 
HaxOXKeHuve efO B TOM HJM [pyrom OsacToMepe clyyalHo. 

Uro KacaeTca MepBoro HalpaBHTeNbHOrO TeJbIla, TO OHO COXpaHHeTcH Ha 
\600"UKaX, OKpy2Karoulux siitla, Mo PopMupoBaHuA Haymiuyca. B Hem Tak Ke 
XOPOINO, KaK W Ha paHHUX CTaMAX BUHbI, XPOMOCOMBI, a B lyla3Me— HHTH Bepe- 
TeHa, COXPAHUBINHeCA C MOMEHTA BbIJeICHHA STOFO Tesbila. 

HyxXHo OTMeTHTb TakxKe, UTO MHeHHe TekkKepa O «lapaKONYyJAWHOHHBIX KeT- 
Kax» JlapHHM KaK O HallpaBHTebHOM TesbIle, He COOTBETCTBYeT JeHCTBHTeNb- 
HocTH. Mccneqopanve «3HMHUX» AMI, JaPHUH WOKasaslO HaM, YTO TO CTPOeHHIo 
A110 BEJIMUMHE «MapaKONYAWHOHHbIe KJICTKH» Ppe3KO OTJMYAIOTCAH OT HallpaBH- 
TeJIbHBIX Tele. [lepBpie cofep2xaT Oonpuioe KoMUecTBO PHK u copepilieHHo 
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mmumenpt JIHK. «[apakonyAuHoHHble KleTKH» HCde3saIOT Ha MepBbIX Xe C} 
J\MAX PasBUTHA. 4 

Phyllodocge maculata L. Ilocne sapepilenun AeneHun Cos 
BaHHA 06a HallpaBHTeJbHbIX Teblla pacnOJlaraioTcH Ha NOBePXHOCTH AML 
Tlo BHeLIHeMY BUY HX MOXHO JePKO OTMMYHTS Apyr oT Apyra (puc. 2a). 

Ha craquu (BYX, YeTbIPeX H BOCbMH OsacTOMepOB HallpaBHTeJIbHble Tell 
IIPCEHMYIICCTBEHHO COXpaHAIOT CBOe TepBOHAaYaJIbHOe TNOMO%KeHve HM BHEILUH| 
Buy. IIpapya, B pale culyuaeB NepBoe HalpaBUTeMbHOe TeJIblUle WeIMTCA, H TO 
BLIABJIAIOTCA TPH HallpaBMTebHBIX Tetbua. Haunnaa c 16-KmeTouH|) 
cTaHH KapTHHa MeHACTCH: Teblla HAYHHAIOT MepeMelaTbCA BrsyOb, K Oulac 
WesiO BO Bcex Alilax KaqkKu. XapaktTep 9TOrO MepeMellleHHA MOET ObITb p 
maunpim. Uae Bcero MOXKHO BHJeTb, YTO OHO HallpaBHTesbHOe TeJIbUe Y 
cmellaeTca ¢ MOBepXHOCTH Alla MO HampaBseHHIoO K OsacTouenO HM OOHapy 
BaeTCA HH B IylyOWHe OaCTOMepoB, HIM y2Ke BOJIH3H OacTOWeA, B TO BpeY 
Kak BTOpoe ocTaeTCs ellie y MOBepXHOCTH Alia (puc. 26). B Apyrux xe csry4as 
TlepemMellaroTCA BHYTPb OMHOBPeMeHHO 00a HalpaBHTeJIbHbIX TeJIbIa, HU TOM, 
NOpAAOK CHeOBaHUA UX Apyr 3a Apyrom Opipaer pasmuyen. HanpaBuTesbuy 
Teslblla MOryT NonafaTb HOO B OHH H TOT Ke OylacToMep, HOO B pasHE 
6acToMepbl, HOO HX MepeMelleHHe OCYMeCTBIAeTCA Yepes Web MEKAY ABYM 
6nacTomMepamu (puc. 26). U3peyqka yaBaslocb BUJeTb JeueHHe MepBoro Halipp 
BUTCJIbHOFO TeJblla yKe BHYTPH Avia (puc. 2¢). 

Ha craqun 32—64 OnacToMepoB HalipaBHTeJIbHble TeJIblla BCTpeyaloT¢ 
Mpe€HMYlLecTBeHHO B OsacTonene (puc. 20). Ec B npebiqyukeh cTaqun BTOpe: 
HallpaBHTeIbHOe TeJIbIe 3aepKUBaOCh Ha MOBEPXHOCTH, TO H B 32—64 
KJ€TOUHOH CTaquH B OnacTolele COHAPyKUBAeTCA TOJIbKO OHO TeJIbUe, a [py 
roe elie HaxoquTca B nyTH (puc. 2e). Ilo cBoeH MopdoworMH HallpaBuTeJbH 
Telbla, HaXO[sAllMecH B OwaCTOLMee, OKAa3bIBaIOTCA YKe CXOJHbIMH: B OOOH! 
XPOMOCOMBI! COOpaHbI B MWJIOTHbI KOMOK, Jalollu HHTCHCHBHY!IO peakILHIo se i) 
reHa. Hy2xxHo OTMeTeTHTb, UTO B MOMEHT BbIJeeCHHA H Ha PaHHHX 3TaNax Apo 
JICHHA HanpaBHTeMbHble TeIblla HMeIOT HeOOMbIUOH OOOMOK WHTOMMA3MbI, HE 
ONHCbIBACMOH 2Ke CTA KOJMYECTBO Na3MbI Y HUX YBEIMYMBaeTCA MOUTH BBO 
4TO YKa@3bIBaeT Ha AKTHBHYIO CHHTETHYECKYIO J€ATEMbHOCTb HalpaBHTeJIbHBbI|| 
Teel, BO BPEMA NepeMelleHUA Yepes ALLO. 

B nocieqyiollve MOMCHTbI PasBHTHA Ala BbIABHTb HalpaBUTeJIbHble TeJbIL 
TPYAHO, TaK KaK MX HEJerKO OTAHYMTb OT TeNOPasHblX Aep GacToMepos (AApi) 
O1aCTOMepOB K STOMY BpeMeHH CHJIbHO YMeHbIwWAaIOTCA B OObeme). Ilo-BHHMOM 
OHH MoMalawT B SHTOJepMAJIbHbIe KIETKH UH TOMBepraioTcA Tam paspywenu 
O nlocwieqHeM MO%KHO CYHTb Ha OCHOBaHHH OOHAPyKeHUA CpefM KJIETOK 9HT 
JePMbI racTpysbl CBOOOAHO JexwKallHxX KpynHplx 3epen JIHK. | 

B 3aKk10ueHve HaflO CKa3aTb, YTO, MO-BUAMMOMY, HallpaBHTebHbIe TesIbla 
IIpH roralaHuu BHYTPb sAiilla He HeCyT HW He MpHoOperaior KaKOl-H6O ONpeseseH. 
HOW dyHkunH. Mx naxoxenHe B TOM HJIH WHOM GslacTomepe cJly4alino HW He? 


| 
i) 


CBA3aHO C AETEPMHHATHBHBIM JIeEHCTBHeM. Uto KacCaeTCa IIPHUHH TaKOro CBOE; 
o6pa3Horo MlOBeJleHuA HallpaBUTeJIbHbIxX Teel, TO OHH JIA Hac TloKa HeEACHBI| 
Mntepecen BOTIpPOc, TIepeMellaroTcrA JM HalpaBHTeJIbHble TeyIbia MO WeIAM 
M@XK]Ly OaCTOMepaMH HIM HEMOCpeCTBEHHO Yepes OlacToMepbI? Bo Bpema uccae- 
JOBaHHA MbI CTPeMUJINCh HauTH NOATBEp*xTeCHHEe Il€pBOMY TOJIKOBaHHIO, Tak Kak 
OHO HdM Ka?KeTCA 6onee e€CTCCTBEHHbIM H PeaJIBHbIM. OyHako YacTHbie cry dan 
HaxXOM]CHHA HallpaBuTeJIbHbIX Tevlell Ha Cpe HEM W3 Tpex WJM HECKOJIBKUX Ccjle- 
JIAHHbIX yepes OmacTomep Cpe€30B SaCTaABHJIM HaC CKJIOHHTbCAH K BO3SMOXKHOCTH 
Tepe BYUKeHHA HallpaBHTeJIbHbIX Teel UW yepes OnacTOMeppBI. 
Soonormueckult HHCTUTYT Tocrynnst0 
Axaylemuu nayK CCCP 14 XII 1956 
LMTHPOBAHHAS JIUTEPATYPA 


19. Buabcon. Kuerxa, 1936. #2 C. Zelinka, Arb. Zool. Inst. Graz, 4, 3 (1891). 
°K. Beasap, WUuronornyeckue ocHopbl nacneycrsennoctu, 1934. 4C. Grobbe n, Arb. 
Zool. Inst. Wien, 3 (1881). ° V. Hacker, Zool. Jahrb. Abt. Anat. u. Ontol., 5, 1 (1892). 
6 V. Hacker, Arch. mikr. Anat., 39 (1892). 
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Hokaaynn Akagemun nwayx CCCP 
1957. Tom 113, Ne 4 


| MHTOJOFH 1 


H. A. YTKHH u O. T. MOBYAH 


; AWHAMUKA MHTOTHYECKOH AKTMBHOCTH HW FA300BMEH 
TPH YrAWIEHHH PEAKUMH HA HOBH3HY OBCTAHOBKH ONbITA 


: (I1pedcmasaeno axademuxom JI. A. OpGeau 29 XII 1956) 
! 

Hi3pecTHo, 4To caMble pasHooOpasupie 10 cBoeli IpHpoye BHeIHHE pasypa- 
AHTeIM TOTYAC Ke TNocse HX MPHMeHCHHA BbISbIBAIOT YTHeETeHHe MHTO3OB BO 
tHOTHX 2KMBOTHBIX TKaHAX. HanGouee JeTaIbHO 9TOT (PeHOMeH HCCIeqOBaH Ha 
(PHMepe SIIMTeHA POFOBHI{bl MbIUeH WH Kpbic. PeakuuA TOPMO%KeHHA MHTO30B 
[OxKeT ObITh BLIBAHa He TOJbKO TAKHMH CHJIbHbIMH BO3eliCTBHAMH, KaK MeXa- 
mueckas Tpapna (',°,°,'°) ua aeKTpHyecKoe pasypaxenne (7,4), HO Tak2Ke 
BYKOBbIMH areHTaMH (°, 7) MW JlaxKe H3MeHCHHAMH B XapakTepe CTaqHbIX B3aHMO- 
THOUIEHHIt, B YCJIOBHAX COJep2XaHHA MWKHBOTHBIX (°,°) wT. T. 

Ha ocHOBaHHH MaTepHaJlOB, HaKOMJIeHHbIX B Haluelt aOopaTopun (7°), 
‘Hac CO3aIOCb BleyaTeHHe, YTO JOObIe H3MeHEHUA B OKpy2Kalolleli opranv3M 
pee, w100ad HOBH3HA B YCJIOBHAX 2KH3HH 2KHBOTHBIX BbI3bIBaeT TOTUAC Ke OT- 
€TJIMBY!IO H OHOTHIHYIO peakIHIO; TOPMOXeHHE MHTO3OB, TFlaBHbIM O6pa3om 
a cueT 3ajlep2KKH BCTYIIJICHHA HOBbIX KJIeTOK B eeHHe. 

_ Ham ka3aul0cb ecTeCTBeHHbIM CBASbIBATb BCe 9TH H3MCHEHHA B MHTOTHYeCKOM 
exKHMe C OOUleH peaklHelH HePBHOH CHCTeMbI 2%XHBOTHbIX Ha HOBH3HY OOcTa- 
OBKH, H lipexkjye Bcero C OPHEHTHPOBOUHBIMH H OOOPOHHTeJbHBIMH pedhlekcamu. 
{ua MpoBepKH STOTO MpeANONORKeHHA MbI PeWIHH MOMbITATbCA yracHTb peak- 
iO OpraHv3Ma Ha HOBH3HY IlyTeM NOBTOPHbIX NOMeMCHHH 2KHBOTHbIX B HOBbIe 
IH HHX YCIOBHA H MpocseqHTb [MHAMHKY MHTOTHYeCKON AKTHBHOCTH. 

_ OnpiTbI poBeyeHbI HaMH Ha OewbIxX Kppicax. MuToTuyeckasd aKTHBHOCTb H3y- 
ajlacb Ha IIpuMepe SMHTeMHA POroBUIIbl, 43 KOTOPO! Moce PUKcCaHH B XKHI- 
octu KapHya 4 OKpacKH raMaTOKCHJIHHOM 0 Kapayun roroBHJIMCb TOTaJIbHbIe 
petapatsi. Mutosbl NOACYMTHIBaIHCh M0 Bceli MMOMaH INNTeIHA, MOCMe Yero 
eslasiCA pacueT MJIOTHOCTH MHTO30B Ha YCJIOBHY!0 eqHHHLY momayu (100 noneli 
peHua, cooTBeTcrByroulHx 1 MM? OMaqH poOroBHlibl). 

B KaxkKOM clyyae COCTaBJIAIaCb KapTa paciipefesieHHA MHTO30B TO SMHTe- 
MIO POFOBHIlbI MU BHIMHCIAJICA HHJeCKC MHTO3OB JIA Nepudepwueckol H WeHT- 
aNbHOM 30H IMHTeEINA. 

B kKayecTBe MpveMa MOJyYeHHA peakUHH TOPMO%KeHHA MHTO3OB MBI HCIIOJIb- 
OBAJIH IIOMeLeCHHe KPBIC, JWIMTebHOe BPeMA COjep2XKaBIUUXCA B OOBIYHBIX KJleT- 
ax, B HeOoublune ra300OMenHble Kameppt H. MW. Kana6yxopa (°), H3roTOBVeH- 
ble 3 SKCHKATOPOB. OTOT MeTOAMYeCKHH MpHem Obl BbIOPAaH HaMH, BO-IepBbIXx, 
OTOMY, UTO JaBaJI HCKJIOUHTENbHO pesKytO HM OTYeTHBYIO peakIMloO yYrHeTeHHA 
UTO3OB B POFoBHle; BO-BTOPbIX, OH MO3BOuIA MapaiedbHO HCCMeOBaTb [H- 
aMHKYy eltle OAHOTO Tpowecca — NoTpeOseHuA 2HBOTHBIM KHCMOpOHa. 

OnbiTb! C1aBHHCb OHOBpemMeHHO B 4 KaMepaxX OObIYHO IPH KOMHATHOHM TeM- 
epatype. Ha ppema onpejlesieHus ras00oOMeHa KaMepbl NOrpy2Kasucb B BOs. 
az006MeH onpeleiAsICd Hamu B TeyeHHe 30 MMH. (MPOBOMMJICA TOJIbKO pacueT 
orpe6leHua KUcCMOopoga Ha | xr Beca). IlockouIbKy 2KMBOTHBIC NOMEeILaJIHCb 
KaMepbl 3a H€CKOJIbKO MHHYT JO OMbITa HM OCTAaBaJINCb B HUX HEKOTOPOe BpeMsA 
Oce orpejeeHuA ras00OMeHa, TO B OOMLeH COAKHOCTH JJIHTEbHOCTb mpeOni- 
AHH KPbIC B HEOObIUHDIX [IX HUX YCMOBHMAX COCTAaBIANA 45—50 mux. 
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Cama mo ce6e Mpolleqypa MomemleHuA KpPbIC B peCHMpalMOHHble KaMepbl Ip 
COXpaHeHHH HeH3MeHHBIMH TeMMepaTypHbIX COBH COMepKaHHA 2KUBOTHBI 


BbISbIBACT HCKJIOUNTEIbHO pesKy!O 3ajep2%KKy MHTOTHYCCKHX AeIeCHHM B NMI’ 
yuu poroBuubl. UHcu0 MTC 


Ta6auna 4 308 Ha 100 moweli 3peH 
Mutoruueckad aKTMBHOCTh 3muTetua poropum xKpbic, CHMKAaerCA VY Kpbic c 350 


ComepKaBIHXCA B OOBIHBIX KeTKax um Haxogusumxca 400 B HopMe JO 18—26 (cy 
B PeCHupalWOHHBIX KaMepax rao. 1). 


Kak BuqHO u3 Tada. | 


acl a a cpeqHee YHCIO MHTO30B 
YHCNIO MHTO3OB Ha YHCJIO MHTO30B Ha poroBulax y KPpBIC, Haxd 
100 none speHua 100 nonel spenua JIMBIUMXCHA ~OKOJIO 50 muu. | 
‘ v a ra3000MeHHbIX KaMepax 
xppicht | és ie Kpgichi | 2 . | 28  OKasal0Ccb CHM2KeHHbIM 
ro a aes ax | & | £2 20,8pa3a MpOTHB KOHTpOm 
sae Se el once oem Mae BFS HbIX J[aHHbIX. TOpMO2KeHH! 
MHTO30B pe3KO MpOABHJIOC 
119 | 389 | 460 | 414 | 114 | 20 lua ie Kak B lepudepuyeckux, Tak 
1420 | 398 | 409 | 402 | 412 30 AS 20 WM WeHTpasIbHbIX 30HaX 9TH 
iat | 315 | s4o | 419 | 119 | 34 | 20 | 27 Genun. MlocTosepHocT® tt 


MeHeHHH, BbISBaHHbIX B Mk. 
Cpen-| 393 | 454 | 416 | Cpen-] 22 Fahl ees) TOTHY€CKOM pe?KHMe IIPOLi¢ 
ee | 417 | 27 | +6 | wee | +4] +2] +3  yypol ombita,—BHe BCAKH 
COMHeHHH. | 
B nocuefyroulux CepHAX MbI NOMbITaIMCb yracHTb 3TY peaKIWHIO IOBTOPHBIll 
MOMeWLeCHHeM 2KMBOTHBIX B peCIIMpallMOHHble Kameppl. Jla STO WesH MbI po 
Bellu 3 cep onbiToB. B ofHOH 43 HHX peaKUMIO Ha KaMepy yrallaH B TeveHE 
6 qHeH NOApAA, B pyro B Teyenuve 16 u B TpeTbeH — B TeyeHHe 21 JHA (B Nd 
CJI€AHAX BYX CepHAX OMBITHI B BLIXOMHbIC FHA He MpOBOMUINCh). 
B kaxkbii OMbITHbI JeHb MOANeKaBIIHe UCCIEMOBAHHIO 2KMBOTHBIC NOMelLs 
JIHCb B KAMEpe TOJIbKO OHH pas, B OHO HW TO Ke Bpema cyToK (LO—11 uac.). 
B I cep OnbITOB KOHTPOJbHbIe XKMBOTHbIe COfepKaJIMCb B OOBIYHHIX Ke? 
KaX IPH KOMHaTHOM Temilepatype (21—23°). B pecmupalMoHHble KaMepbI OH 
HHKOra He MoMellamucb. KouTpouJbHble HW OMbITHbIe 2KMBOTHbIC ObIIM 3a6uT 
OMHOBpeMeHHO ocyle 6-KpaTHOrO NOMeLeHHA MOceqHHX B KaMepbl HW TOTY 


*Ke Nocse OpefemeHuA y HUX ras00OMeHa. PesysbTaTbI STO CepuH mpuBeseH} 
BeehaOulc. | 
| 


Tao nimaw2 


Ta3006MeH H MHUTOTHYeCKad AKTHBHOCTh 9nuTeNuA POroBHbl KpbIc, MpHyyas- 
WHXCA B TeyeHHe 6 WHE K OOCTaHOBKe OMbITa 


KouTpoub Onpit 
YHCJIO MHTOSOB Ha 4HCJIO MHTOSOB Ha % | 
100 none spenua 100 none spenua o 
ee OS ESS om 
JN@ KpbICbI ; Se No K pbICbI ; Sins : x 
Bicstewa bine Sp: ine ert 
Aw = aS As = 5 St Eo 
BA s Sa Be = a BE 
152 378 | 428 | 495 154 190 Fi PaGoy 254 762 
154 542 | 616 | 565 153 137 86 114 Tot 
156 464 | 390 | 438 155 247 | 346 | 282 758 
158 380 | 400 | 385 157 187 224 49 DF ET 128 
Cpeanee | 444 | 458 | 446 Cpennee | 188 | 254 | 211 | 848 
+34 |+46 | +36 +20 |-+50 | +32 ach 


Hecmotpa Ha 6-KpaTHoe MOBTOpeHHe Mpoue_ypbl B8ATHA KpBIC B out 
peakUMA TOPMOKeHHA MUTOSOB elle He yracia. MutToTu4ueckad aKTHBHOCTD JI 
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TEMA POPOBHIbI OMbITHbIX KPbIC B CpejHeM B 2 pasa HH2Ke MHTOTHYeCKO!! AKTHB- 
HOCTH KOHTPOJIBHBIX 2KHBOTHBIX. Tem He MeHee, TOPMO2KeCHHE MUTO3OB y_ KPBIC, 
NpHydaBuHxXcA B KaMepe B TeyeHne 6 Heli, BbIPaKeHO 3HaUfiTeIbHO caGee 0 
cpaBHeHHl0 C TeM, YTO HAaOMIO{aeTCA Y 2KMBOTHBIX, HOMELLaeMbIX B KamMepy mlep- 
BI pas (cM. TaOs. 1). 

QTO pasmuune OcobeHHO OTYeTMMBO BUHO Ha mpumepe II cepuu ompiTos. 
B sToH cep ofHa rpyrma Kpbic Oplia 3a6uTa ToTYac 2%Ke NMOce ouepesHOoro, 
16-ro, onpeyenenua ras0o6mena. B KauectBe KOHTPOJIA K HAM ObWIM B3ATbI XKH- 
BOTHBIC, KOTOPbIX BMepBbIe MOMeCTHJIH B Ta300CMeHHble KaMepbl Hemocpescr- 
BeHHO Tlepey 3a60em. PesysbTaTbl OMpefeseHHA MHTOTHYCCKOM AKTHBHOCTH 9IIH- 
TeMA POrOBHIUbI H MOTPeOJeCHHA KMBOTHBIMH KHCOpOsa IpUBeseHbI B Tab. 3. 


Laonuna 3 


T'a3006MeH H MHTOTHYeCKaA AKTHBHOCTb STHTeIMA POTOBHUbI Kppic, MoMeulaB- 
WIMXCH B PeCNHPaNMOHHbIe KaMepbl BepBble (KOHTPO/b) H Mocse 16 MOBTOpHBIX 
HCCJIEQOBaHUH (OMBIT) 


KouTpouib Onuit 
4HCJIO MHTO30B Ha % qHCJIO MHTO3OB Ha % 
100 none speHua 9 100 none 3peHnusa ©) 
Ne aoe Ne one 
a 3 3 apse 
KDBICBI ® a6 Rae KPbICbI b als nares 
o a ae vo a Q, oe (Ke) 
as = ears Aas = ae | ES 
26 = Sm =a 2S = am g: 
127 18 65 34 946 123 269 200 | 247 887 
128 139 91 SPA 904 124 290 304 310 918 
429 6 15 Oe t99 125 272 371 306 767 
130 13 ‘tal 4 937 126 oil 243 239 798 
Cpejnee 44 45 44 996° | Cpemnee 4) 2677 |) 2927 | 270) | 842 
O78 | 4-17 | 123 ect 59 +9 | +36 | 446 | 434 


IIpuBeyeHHble JaHHbIe HarA]HO MOKA3bIBAIOT, CKOJIb BEJINKO pasJIMUHe B MHTO- 
THUCCKOM AKTHBHOCTH IMMTEIUA POFOBHUb! KPbIC, IPHyVaBLWIHXCA HM He IpHyyas- 
UHXCH K 9KCHePHMeHTaIbHOH KaMepe. YracaHvWe peaKUHH TOPMO%KeHHA MHTO- 
30B COMpOBOKaeTcA NapasebHbIM yracaHHeM C/[BUTOB B rasooOmeue. Y KpBIC, 
JOMEILAeMBIX B KaMepy BIepBble, BeIHYHHbI NOTpeOeHHaA KHCIOpOa 
JObIUHO BbILe, YEM Y KPbIC C yralllaBllelica peak[Hel Ha Kamepy. 

B III cepuu onmpirop MbI mojBeprim conocraBsenuio 3 rpynibl Kpbic. Y of- 
{Oli PpylMb! MpOBO_UMOCb yralleHHe peak Ha KaMepy B TeyeHHe 21 onbITHOrO 
ua. Kppicbi Opa yOuUTbI ToTYac *%Ke NO OKOHYAHHM Mocsequero, 21-ro, ompexe- 
meHua rasooOmena. J[pyraa rpyniia Haxojusliacb B TeyeHHe MHOFHX [He B TOH 
Ke KOMHATE, HO B OObIMHBIX KJIeTKaxX. B KaMepbI 2KHBOTHbIe STOM PpyNMbl HHKOra 
7é oMelilasucb. TpeTba rpylitia KpbIc, CojlepKaBlllaica B TeX Ke YCNOBHAX, UTO 
{BTOpas, Oblia MOMellleHa B KaMepbl OHH pas — HeNMOcpefCTBeHHO Nepey{ 3a60em 
KMBOTHDIX HW (pHKCallMehH PHcTOMOrMYecKorO MaTepHasa. PesyJIbTaTbl STUX OMbI- 
TOB CBeJIeHbI B TAO. 4 (HHAeKCHI AIA OTEJIbHbIX 30H POTOBHILbI HE BKJIOUCHEI). 
[Takum oOpa3om, Tocwe JWHTebHOrO CHCTeMaTHYeCKOrO yrallleHHA peakiMu 
ja HOBH3HY OOCTaHOBKH HcuesaeT y KpbIC H peakI[M TOPMO2KeHUA MHTOSOB B SIIH- 
feIMH POFOBHIbI. CpefHve MHTOTHYeCKHe MHAeKCbI POrOBHIL KpbIC, MOfBepraB- 
UUXCHA JJIMTeIbHOMY IIpHy4HBaHHlo K KaMepe, H KPBIC, He NOBepraBlUXCA HUKa- 
<UM BO3JelCTBHAM BOOOMe, HJeCHTHUHDI (pasiMune cocTaBuAeT 11 MHTO3OB Ha 100 
loyleli 3peHuaA, T. e. MeHee 4%). Y Tex 2Ke KpbIC, KOTOPbIe ObIIH TOMeLIeHbl B KaMe- 
yy BIepBbe, PeaKILHA TOPMOXEHHA MHTO3OB OKA3aaCb YPeSBbINaHHO OTUET- 
1Boit. MutoTuyeckad AKTHBHOCTb POroBHl, B STOM rpymme CHuAeHa B CpeHeM 
3 15,5—16 pas mo cpaBHeHHIo C NpOuMMM ABYMA FpyilaMu XKHBOTHIX. Ilapan- 
ICJIbHO C BOCCTAHOBJIGHHEM MHTOTHYeCKOM AKTHBHOCTH JO HOPMAaJIbHOTO YPOBHA 
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3aMeTHO CHWKaeTCH H HHTeHCHBHOCTh ra3006MeHa (562 mporus 965 y Kpbi¢ 
TIOMeLICHHBIX B KaMepbl MepBbIi pa3). f 

ConocTaBsleHHe pe3ysbTaTOB BCeX TMIPOBe/IeHHbIX CepHH OMbITOB HalviAH 
OKa3bIBaeT, YTO YeM MpososKUTeMbHEe TIPHYYeHHe KpbIC K KaMepe, TeM OH 
MHTOTHYeCKad AKTHBHOCTb K KOHTPOJIbHbIM NOKasaTeAM HW HHKe yPOBEHb asc 
oOmenHa. 

Takum o6pa30M, yracaHvio peaKUMH TOPMO?KeHHA MHTO3OB “COOTBETCTBYE 
HW yracaHve CJBHrOB B OOMeHE BelllecTB. 

Bce 3To JaeT HOBbIe M JOCTATOUHO BeCKHe OCHOBaHHA YyTBep%KaTb, YTO 9 
(beKT TOPMOXEHHA MHTO3OB, HaCTYMarOUlH MpH BHEesalIHbIX H3MCHCHHAX 


Wao 4 


Ta3006MeH MM MUTOTHUeECKaA AKTHBHOCTb WHTAKTHBIX  KpbIC 
(KoHTpomb A), KpbIC, MOMeNeCHHEIX B KaMepbl NepBbI pas 
(KOHTpob bB), HW Kpbic, NpvyyaBlIHxcA K yCJIOBHAM KaMeDpbI 

B TeyeHHe 21 HA (OMbIT) | 


Kourpob A Kontposs B Onpit 

a ry 2 | 

Ou Ox be o= oe | 

4 Es ai ee ne ms ES ze | 
3) Be 3) Se Sie 3) BS ES 
a ES w a oom & Ca i) ees w Noms) 

¢ | ssh] 2 | seh) a8 | 2 | g88] 2 | 

2 | #25 | oe [PES | eee Soe eee 
143 260 147 12 960 139 370 928 

144 242 148 Ys) 1096 140 248 506 } 

145 326 149 3 842, 141 282 5096 | 

146 382 150 4 963 142 271 620 | 

| 

Cpean.|3805-+37 |Cpeanu.|19-+-10/965-+-45 |Cpegu.| 292+23]562-+-23 


| 
OKpyXKaloleH OpraHv3M cpejle, 10 NpHpose cBoelt ABJIAeETCA pe*JIEKTOPHbIM AKTOM) 
HecoMHeHHo, YTO B aHHOM Culyyae HIpaeT BaXKHYIO POsb HM PA LYMOpasbHBIX! 
B l€pByl0 OYepeb TOPMOHAJIbHIX, (bakTOpos (1,!°). Ho 9ra coBoKymHOcTb dha 
TOPOB MIPOABJIAeT CBOE NeHCTBHE He CAMOCTOATEJIbHO, a BKIOUAeTCH Kak onpe 
WeIeHHOe 3BeHO B CJIOXKHHIM pedseKTOPHbIM akT. 

PeakUHA TOPMOXKeEHHA MHTO3OB CBA3aHA TeCHeHIIHM OOpas0M c OpHeHTHpO 
BOUHBIMH pedlekcaMH. Ona ABJIAeTCA OHM H3 KOMIOHEHTOB OOUlel peakHE 
OpraHv3Ma Ha HOBH3HY H3MeHeHH B OKpy2Kalolleli cpefle H MOXKeT ObITb yraleH4 
MO Mepe yrallleHua OOWeH peakWH OpraHH3Ma Ha STy HOBH3HY. J, aHHoe o6cTOR: 
TeJIbCTBO YKa3bIBaeT IYTH H cCpefcTBa OopbObl Cc HexkKesaTesbHbIMH CABUraMy 
B Ppe2XKHME MHTO3OB, MELIaIONIHMH NOpOH MpOBeeHHIO SKCHeEPHMeHTa. | 


i 
| 
I 


Mejuko-6nomorMyeckad cTaHHs Tlocrynuso 
AkajleMHH MefHIWHCKHX HayK CCCP 25 VIII 1956 
r. Cyxymu 
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CHCTOJIOVH A 


Jl. Bb. BEPJIMH 


PHUCTOJIOTHYUECKOE CTPOEHHE TPAHCNJIAHTATOB KG)KU 
4YEJIOBEKA, TOJIYYEHHBIX C MOMOLIbIO JEPMATOMA 


([Tpedcmaeaexo axademuxom E. H. [aeaoeckum 30 XII 1956) 


B nocyequee BpeMA B TylacTHYeCKyIO XHPypruio BCe MpouHee BXOJHT MeTO- 
WHKa CBOOOAHOH NepecayKH OOMbIIHX JIOCKYTOB KOXKH, CpeSaHHbIX C TOMOLILbIO 
fepmatoma (* *). OTor cnoco6 nepecaykH KOK peKOMeHAyeTcaA IPH pasmHyHDIXx 
OOLIMPHbIX TpPaBMaTHYeCKHX NOBPexXCHHAX H OCOOeHHO IPH JeYeHHH OxOroB (°). 
B OobuIHHCTBe XHpyprvyeckHx paOoT, H3aralouluX pe3yJbTAaTbI MyacTHKH 
¢ MpHMeHeHHeM JlepMaToMa, HeT HHKaKHX CBeJeHHH O THCTOJIOrHYeCKOM CTPOeHHH 
KOXKHBIX JIOCKYTOB, NOJIYYCHHIX STHM CIOCOOOM, HM KOMMOHeHTaX, MOMaaroluux 
B TpaHClllanTaT pH ero cpesaHHH. MMerotca oTfebHbIe yKa3aHHA, 4TO IPH 
3TOH MeTOAHKe MOJyuaeTcA «KTOHKHH JIOcKyT» (7°), BKIOUAIOWHH smuyepmMuc (6e3 
ero yuaCTKOB, JieKauluX Me*Ky COCOUKaMH) H NOBePpXHOCTHBIe COW JepMbI. 
Ilocne CHATHA JIOCKyTa Ha TAKOM YPOBHe 3HaUHTeJIbHbIe YYACTKH XKH3HECHIOCOO- 
HbIX KJICETOK STMAeCPMHCa, PaciOJIOXKeHHble ryOOKO MerK]Ly COCOUKAaMH, J\OJIKHbI 
OCTaTbCA B JOHOpCcKom yuyacTKe. HexkoToppie aBroppi (1", 1”) HHaue Mpes\cTaBsIAIOT 
ceOe yYpOBeHb Cpe3aHHs JIOCKYTAa JlepMaTOMOM, IIpHBOJA PHCYHKH,MOKa3biBalolllHe, 
HTO B COCTaBe TpaHCMWaHTaTa HaXOJ|ATCH BeCb STIHJePpMHC, COCOUKOBbIN H 3Ha- 
YHTeIbHaA YaCTb CeTUATOTO CJIOA JepMBI. 

Llenbi0 paOorbl ABIAeTCA U3yYeHHe FHCTOMOMYeCKOrO CTPOeHHA TpalcilaH- 
TATOB KOXKH YeNOBeKA, MOJYYCHHbIX C MOMOLLbIO epMaToma. 

Matepuvianom cary2Kuan 15 TpancisaHTaTOB KOXKH, CpesaHHbIX JlepMaTOMOM * 
C MepeqHeii MOBepXHOCTH Geyxpa HH, pexke, C NOACHHYHO-ArOAMYHOH OOMacTH. 
Hox Obit ycTaHoBseH [It MOJyYeHHA JOCKyToB ToOmMLHHOH 0,3—0,5 mm. Ilocue 
OOpa6oTKH KOXKH B JOHOPCKOM y4acTKe, OHA, KaK H OapaOaH JepMaToMa, cMa- 
3bIBasIacb Kleem M. B. KomokoumbleBa HW 10 Mepe IIpHKJIeHBaHHA K NOBeEpXHOCTH 
GapaOana cpesaiacb MMAAILMM JBYKeHHeM HOMKa **. JlocKyT KOU, OT]e- 
N€HHbI OT OpraHH3Ma, OTKJIeHBasICA OT JepMaTOMa S(PHPOM, 3aXBaTbIBaJICA 
¢ KpaeB muHUeTamH II9aHa M 3aBepTbIBaJICA B MapJIO, CMO“eHHYIO Pusnoorn- 
yeckum pacTBopom. Uepes 1—2 aca NOMOCKM KO*KH, OTpesaHHble OT TpaHcliaH- 
Tata, Obi cbukcupoBanbtr 12% uelitpanbHbIM dopmasuHoMm. JlockyTHI, mpey- 
Ha3HAYeCHHbIe Jil IPHFOTOBJICHHA MJIOCKOCTHBIX IipelapaTos, Nepex PuKcauneli 
ObIIH HAKOJOTbI Ha BOCKOBBIe IIaCTHHKH MB TaKOM pacTAHYTOM COCTOHHUH Cu- 
KCHpoBaHbl. Bowiee y3KHe H JJIMHHbIe NOJIOCKM KOH, NpeHasHayeHHble [IA MpH- 
rOTOBJICHHA Cpe30B, ObIIH CBePHYTbI PyJIOHOM H B TaKOM Bue PUKCHPOBaHEl. 
ITO JaslO: BOSMOXKHOCTH BMOCIeCTBHH Ha OMHOM TpeliapaTe U3yyaTb CTpoeHHe 
TpaHciaHTata M10 Bceli ero AIMHe. 3auBKa B MapatbHH — vepes scpup. Cepuu cpe- 
30B TOMULMHO 5—8p. OKpalueHbl reMaTOKCHJIMH-TMK poPy KCHHOM, 2KeJIe3HbIM reMa- 
TOKCHHHOM no Tefiqenraiiny, a3yp-303HHOM, aJIM3apHHOBbIM CHHUM 110 I etepce- 
HY ,OPCeHH-reMaTOKCHHHOM H 110 PyTy AWA BIABJICHHs AprUpOPHIbHbIX BOJIOKOH. 
PacTaHYTbIe Ha BOCKOBbIX MlaCTHHKaX YYaCTKH TpaHclanTaTos mocwe (puKcalnn 
A TIPOMBIBKH B Bose ObIIH OKPalleHbl MKeJIe3HbIM TeEMaTOKCHJIHHOM = TO Scponny, 


* JlepmatoM usroToBJieH Ha 3aBoye «KpacHorBapseell». 
** 34 TOMOMLb B MOyYeHHH MaTepHasa MpHHOUy raryOoKy!0 O,larojlapHOcTb UW. U.Taymo- 
By uw A. H. Opsosy. 
909 


s 
06e3B02KEHI, IPOCBeTCHDI H 3aKJIIOYeHbI B Oasb3aM. M3mepeHHA TOMIMHBI JOCK) 
TOB H UX OTJ@JIbHbIX CJIOCB MpOW3BeeHbl C MOMOL[bIO OKYJIAP-MMKpOMeTy 
AM9-2. N | 
T paHciaHTaTbl,cpe3aHHble J@pMaTOMOM, COCTOAT H3 SIIHAepMUCa, MOJHOCTH| 
OTJ[eIAeMOrO IPH STO MeTOAHKe MpPHFOTOBJIeHHA JIOCKYTOB KOXKH, Jle%Kalllel 
TO], HUM COCOYUKOBOFO HW 3HaYHTebHOM YacTH ceTYaTOrO CO0eB. TouMMHa TpaHt 
nlaHTaTOB B WpenapaTax Opiia HeowMHaKoBol: or 120—150 yw B CaMbIx TOHKH 
jockyTax jo 600—750 » B HaHOomee TOsCTbIX. OfHakO Yallle OHH MMe TO.) 
muHy 300—500 uw. 
SnuepMUc TpaHClaHTaTOB UMeJI MAHMMaJI buy} TOMMY 50 p., MaKCHMAad) 
Hy1o — 200 up, a uame or 70 yo 100 wu. Pasnuta B TOMMHHe SUMAepMuCca oObAY 
HAeTCH KaK e€FO HHJMBUAYabHbIMH, Tak, OTYACTH, HW TOMOrpasuyecKuMy Océ 
6ennoctamu. Kpome Toro, pa3IM4uHA IIPHBOMMbIX B JIMTepaType aHHbIX O TO.) 
ULMHe SIMepMuca OODACHAIOTCA TEM, YTO B OJHUX CJlyyaAX, MO-BHMMOMY, a 
H3MepsAJIM B OONACTH COCOUKOB, a B \pyrHX — Me?%K]y HAMM. ONM,epMuc Tpant 
MulaHTaTOB KOK MepesHelt NMOBepXHOcTH Oespa MpefcTaBseH TpeMA 30HaMit 
POCTKOBOM, 3epHHcTOH u poroBoh (puc. 1). Tleppaax cocroutT us 5—7 CHOK 
KJI€TOK, CTenenb AudpepeHUMPOBKH KOTOPbIX BOSpacTaeT B HalpaBJeCHAU OT BHY? 
peHHell rpaHMlbl sM“JepMHCa K 3epHUuCTOH 30He. K.1leTOUHbIe 9JIEMEHTHI, COCTaR 
JIAIOULHe POCTKOBYIO 30HY, OTMHUAIOTCA He TOJIbKO (pyHKI[MOHaJIbHO, HO M MOP) 
donornyeckvH. KsieTku 6a3ambHOrO COA, TeCHO NpHseraioulMe Apyr K Apyry 
MMeIOT IIPH3MaTHYeCKy!O (opMy H MamHcaqooOpasHoe pacnowlomenHe (puc. | nd 
Mx opambHble Apa coflep%kaT OveHb MeJIKHe PaBHOMePHO paciipeseseHHbt 
3epHa XpOMaTHHa, HaxofAljHecd pH PuKcauMH PopMasIHHOM Ha rpaHule BE 
AMMOCTH HW UpHaloulve AqpamM TroMOreHHbIli BHA, HM OMHO-ABa ApHuuKa. Ap} 
pacnomoxKeHbl CBoOeH JJIMHHOM OCbIO MapaseswbHO AIMHHUKy kKueTKH. LuT¢ 
myla3Ma KeTOK 6a3aIbHOro COA Oa3z0*pusIbHa; Mp OKpacKe 2KeJe3HbIM TemaTC 
KCHIMHOM 10 Tefifenraiiny B Heli 3aMeTHbI OUCH TOHKHe BOJOKOHIAa, pacn¢ 
JIOXMKeHHbIe€ TepNeHIMKYJAPHO K TMOBEPpXHOCTHOCTH KOK; NO-BHAMMOMY, 3TO — 
TOHOPHOpUININ, MphfaioulMe npowHocTh smHgepmucy. B Oa3anbHOM xe CIC 
BCTpeyaloTca Oosee BbICOKHe, PaCMOJOMKeHHbIe MOOLMHOUKe, CTOMOUAaTHIE ae 
MeHTbI C Y3KHMH ApaMH M pe3KO Oa30PHsIbHOH WHTOMMAasmMon (puc. 2). OH! 
He CBA3AHbI C OKPyXaloulMMH UX KJIETKAMM Oa38abHOrO COA H HEpeKO CBOHM! 
OCHOBaHHAMH BbICTOAT B COCOUKOBbI cOH. Cyd MO HX pacnosoxKeHHio Hu Mep 
YMCJICEHHBIM P€3KHM OTJIMYHAM OT SIIHJePMAaJIbHbIX SJIEMCHTOB, MOXKHO Mpennd 
JIOMKUTb, YTO 9TO WIBAHHOBCKHE KJIETKH, OKpy2Kalol[He HEPBHble BOJIOKHA, KOTC 
pbie IpOHHKaloT B SMH epMuc. : 
KueTKH cympaOa3abHoro H HeCKOJbKHX JleKallHX Oosee MOBepXHOCTH! 
cloeB IpHoOperaior nomMeypHyeckylo dopmy. Mx aypa Jematorca wWapoBuHbi 
MH, a WMTOMNIa3Ma OCTaeTCH Oas0HIbHOM AMUIb OKONO Apa; ee nepndepuyE 
CKWe YaCTH, CTAHOBAMIMeCA C NpHOMH2xKeHHEM KJIe€TOK K TOBepXHOCTH Bce 6o7 
IWHPOKUMH, OKCHQUJIbHBI. QJeMeHTbI STHX COCB HMEIOT XOPOINO pa3JIMUMMbI 
MHOPOUMCICHHbIe WMTOMIAas3MaTHYeCKHEe MOCTHKH, JieKalllHe B JOBOJIbHO WIMpOKH 
MO@XKKICTOUHBIX MPOMexXyTKax (pwc. 2). Hepeyko B paciiMpeHHBIX yuacTKa: 
M@XKKJETOUHDIX Weel MOMKHO BHJeTb TaBHbIM OOpas0M MaJIble JHMOIMTh: 
NPOHNKAaIOUINe B SIMAepMHC U3 NOACTHatolleH COeqMHHTeIbHOM TKaHH. C mpH 
OMKeHHeEM K SCPHHCTOH 30HE KJI€ETKH CTaHOBATCA Oouee yIOULeHHBIMH, 
apa OPHeHTHPOBaHbI CBOMM JWIMHHMKOM, KaK HM CaMH KJI€TKH, MapaseibH 
MOBEPXHOCTH KOXKH (pu. 2), a WuTOMIAasMa JemaeTcA OKCHPUN_HOM. 3epHHcTas 
30Ha IlpefcTaBseHa OHM IIpepbIBaIOUMMCA COCM CHJIbHO YIWIOWIeHHbIX KuJlel 
TOK. SepHa KepaTormamMna, HaXO{AUMeCA B WHTOMMIAasMe, UMeIOT Goee HI 
MeHee OJHHAKOBbI pasMep; coracHO NoceqHuM JaHHbiM (1%), onM cocToM! 
H3 NomMcaxapuyos. PoroBast 30Ha TpaHCMaHTaTOB, CpesaHHbIX B oOG6macTT 
Oeqpa, TOHKad. Ona COCTOHT M3 CYUIMBaIOWMXcA YelllyeK, KpacaMuxca KUC 
JIbIMH KpacKaMu. 
Kuerku, uMelollMe Oas0pnuIbHy!o WuTOMa3sMy, GoraTEl pHOOHYKsIeHHOBO) 
KHcHOTOH (**,1°) H cnoco6HBI K npomudepalinn; M0 Mepe JabHelimeli nuddepen: 
HHPOBKM HX IMTOMNIa3Ma CTaHOBHTCA OKCHHIbHOH, HM OHH TepsIoT cnocob! 
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Puc. 1 Puc. 2 


Pue. 1. O6uHii BHA BepTHKambHOrO paspe3a TpaHcMwaHTaTa KOVKH Tepequeli MOBepXHOcTH 
Oenpa. DopmMamHH, reMaToKcHHH-opceuH. OO. 40, OK. 7X 


Puc. 2. OnuyepmMuc TpakcyantTaTa KO%KH MepesHeit nopepxHocTH 6enpa. DopMmavHH, 2wKevesHbIli 
rematokcHHH Teiimenraiina. O6. 90, oK. 12 


Puc. 3. IlnockocrHol mpenapatT TpaHcriwiaH- 

tata tWepesHei moBepxHocTH Gespa. Buz co 

CTOPOHbI COCAHHHTeIDHOH TKAHH. DopMasHH, 

XKeJIC3HbIt remaToKcuvinH S{cBonHa. OO. 40, 
OKeme 


(AH, tT. 113, Ne 4, Bepnun 


OCTb JeNHTbCAH. OTcyTCTBHe MHTO30B B KaMOHAJIbHBIX KJleTKaX Ha H3YUeHHbIX 
penapatax OOpsaCHAeTCH, MO-BHAMMOMY, OCOOeCHHOCTHMH CyTOUHOrO puTMa 
MTOTHYCCKOH AKTHBHOCTH KJIeTOK SIIMJepMHca y YeOBeKa. « 

[panna suMjepmuca MH JepMbl BOHUCTasd WIM, MecTaMH, TouTH poBHas. 
)asaIbHadt MeMOpana IIpefcTaBsleHa TOHKHMH BOJIOKHaMH, JexKallluMu llapauvie- 
BHO MOBEPXHOCTH KOMKH H KpaCsILMMUCA AHWJIMHOBbIM CHHHM B O1eqHO-rosyOoli 
BeT. Onn cepeOpatca mpu o6paGorKe no Pyty. B nepnen,ukysApHoM K 3THM 
ONOKHaM HallpaBJIeHHH, PacMpOcTpaHAACh H3 COCOUKOBOFO COM JepMbl, K Ga- 
aJIbHOH MeMOpaHe IIpOXOJAT H B Heli TepAIOTCA TOHKHE SACTHYeCKHE BOOKHA. 

CoeQHHUTeJIbBHOTKaHHad YaCTb TpaHClivaHTaTOB, cpe3saeMbIx JlepMaTomom, 
MeeT MHHUMaJIbHYyi0 TOMMMHY 60 u H MaKCHMasIbHYyIO — 680 w, yame or 200 Jo 
00u. YpoBenb cpesaHnsA JepMbI B OCHOBHOM H ONpefeAeT TOMMMMHY TpancniaH- 
ata. Pasnulla B TOJMLMHe JepMbI TpaHCIIaHTaTOB B paSHbIX CAyYaAX 3aBHCHT 
€ TOMbKO OT OOMeli TOMMHHI Cpesaemoro OCKyTa, HO HM OT MecTa, re mpon3- 
OWHTCA H3MepeHHe,—B OOMacTH COCO"KOB WIM Mexyty HuMH. B cocraB Tpanc- 
WIaHTaTOB BXOJAT Ba He OMHHAKOBbIe 110 TOJIMIHHE H CTPOeHHIO CJIOM: COCOuKO- 
bIM, JleKallMH HeMOCpeACTBEHHO MO STHJepMHCOM, H CeTYAaTHI, 3HauHTeTbHO 
Ojlee IHPOKHH, pacnouoxKeHHbili ray6xKe. Cocoukospili col mpey\cTaByleH Herxk- 
OBOJIOKHUCTOM COeQMHHTEIbHOH TKAHbIO, COjep2xKallleli MHOTO KeTOK (HOpo- 
WacTHYecKOrO pa HW THCTHOMHTOB, FyCcTOH CeTbIO aprvpodHJIbHbIX BOJIOKOH, 
\ACTIOJIOMKEHHDIX Map aJJeJIbHO MOBEPXHOCTH KOXH H OJle{HO-FrosyObIx pH OKpacke 
JH3apHHOBbIM CHHHM, a TakK2Ke TOHYAMINHX 3aACTHYCCKHX BOJIOKOH, XO, KO- 
OpbIX IleplleHAHKYJIApeH NOBepXHOCTH KOXRH. Ha BepTHKaJIbHbIX Cpe3ax TpaHc- 
NaHTaTOB BHAHO, YTO 3TH BOJIOKHA CBA3AHbI C TOJICTbIMH SJIACTHYeCCKHMH MVJa- 
THHKAMH, OOpasyx noqoOue 3yOuHKOB rpeOeHKH, HallpaBJICHHbIX KHAapy2Ku 
puc. 1). CeruaTbii clOH COCTOHT H3 rTpyOOBOJIOKHHCTOH COeAHHUTeEIbHOM TKaHH, 
THOCHTeJIbHO OeHOM KJICTOUHBIMH JJIEMEHTAMH H COJepxKallleH TOJICTHIe KOJIA- 
CHHbIe TyuKH HW 3acTHYeckKHe BOOKHa (pyc. 1). CoeqHHuTembHOTKaHHble 
Je€TKH B MOaBJIAIOULeM OOJIbINMHCTBe Ha Cpe3aX HMeIOT BH] y3KHX BepeTeHO- 
WHbIX OOpasoBaHHli C TeEMHbIMH BbITAHYTbIMH ApamMu. Kpome Toro, oco6eHHo 
OM3H COCYJOB, BCTpeyaloTCH TYYHbIe KJIETKH — KPYMHble€ OBAaJIbHbIe 3JIEMeHTHI 

Oas0pusNbHOH 3e€pHHCTOCTbIO B IMTOMNAa3Me, Kpacsllelca MeTaxpomMaTHyecKH 
3yYpoM B @uoueToBbilii wBeT. Ilo uMeIOWIMMCA JaHHbIM, Oaso0i*PHJIbHble 3epHa H 
WTOMNa3Ma TYSHBIX KJe€TOK cofepxKaT renapHH H docounnuze! (*”), mpH no- 
PeXKJeCHHH KOXKH OHM BbIJeAIOT BeLLeCTBAa, YCKOPHAIOMIMe pereHepallvlo — Xpo- 
OTponHy1o cyOcTaHuMIo u WemouHyIo docdhatasy (8). [lomumo yka3aHHbIXx, 
TiepMe TpaHCIaHTaTOB BCTpeyalOTCA HeEMHOPOUHMCJIEHHbIe, MPpeHMylIeCTBeHHO 
amble, JMM@OUMTHI. KouarenHble My4KH pasHblX KasIMOpoB OOpasylor CJORKHbI 
epensieT H Ha cpe3ax TpefcTaBIAIOTCA MepepesaHHbIMH BAOJIb, MOMepeK HW KOCO 
puc. 1). OHH OKPalIHBalOTCA AHHJIMHOBbIM CHHHM HM OpaH?KeBbIM B Pa3Hble OTTeH- 
MW CHHEFO UBeTAa. DaCTHYeCKOe MEKKJETOUHOE BELLECTBO CeETYATOTO CJIOH TpaHc- 
JlaHTaTOB HMeeT BU PpyOblX BOJIOKOH H BUNOOOpasHO BeTBALMXCA yIVIOULeH- 
bIX JICHTOBHHbIX OOpas0BaHHlt, HMCIOULHX HeOAMHAKOBY!O WHpHHy H OpHeHTH- 
OBaHHbIX IIPCHMYIeCTBEHHO MapaJiebHO NOBepXHOCTH KOxU (puc. 1). 

Heo6xouMo OTMeTHTb, YTO MOBEPXHOCTb TPaHCIaHTaTa, KOTOPaA ouKHA 
MOCIECTBHH KOHTAKTHPOBAaTb C PelHIHeHTHOH MOBeEpXHOCTbIO, He NOBpe*kAeHa 
AMETHBIM 06pa30M IIpH Cpe3aHHv KOXKHOMO JIOCKYTa H HMeeT MHOFO NO-BHAHMOMY 
<H3HECIIOCOOHBIX KJIe€TOK. 

B coequyUuTesIbHOTKaHHOM UaCTH TpaHCIaHTaTOB XOPOIIO BbIABJIACTCA, OCO- 
CHHO Ha MJIOCKOCTHBIX IIpellapaTax, OoraTai CeTb KPOBeHOCHbIX COCYOB, pac- 
OO%KeHHAaA Ha rpanuye cocouKoBoro Hu ceTYaTOrO cyOeB (pc. 3). OT Hee Ha- 
HHAIOTCA MHOFOUHCJICHHbIe KalHJJIApbl, MpOHWKaroulNe B COCOUKH. OyHako 
BIABJIGHHe KallHJJIApOB 3aTpyAHAeTCA B CHJIy TOPO, 4TO Combai YacTb HaXxoO- 
MTCA B CMaBIUIeMCA COCTOAHHH HW YacTO He pacnosHaeTca CpeW COCAMHHTEIBHO- 
KaHHbIX KJleTOK. JlumdaTHyeckHe COCYAbl Pa3sJIHYHTb HE YaslOcb. HepeyKo 
OX%KHO BHJeTb B JepMe TPaHCIIaHTaTOB HEPBHbIe BOJIOKHA, OIIpPeeIAEMbIE Ha 
OMIUHIX IpenapaTax 0 XapaKTepHOMY BeTBJICHHIO H INBaHHOBCKUM KJI€TKaM, 
OPOIO OTJHYHMbIM OT COeMHHTeJIbHOTKAHHBIX SJICMCHTOB. 
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V3 npuqaTKOB KOK pH YCTaHOBKe epMaTOMa Ha 0,3—0,5 MM B TpaHcn 
TaTax HaXOJATCH MOBepXHOCTHbIe YaCTH BOJIOC HM NPOTOKH MOTOBBIX 2KeJe3, WH 
Jla Oomee MOBEPXHOCTHbIE YUaCTKH CaJIbHbIX *Weses, USPpeMKa IeMKOM BOOK 
HbIe (POJJUKYJIbI H CaJIbHbIe 2Kesesbl. Takum OOpasom, B COCTaB TpaHclaHTar 
TIOMYYCHHIX C MOMOL[bIO €pMaTOMAa, BXOJAT BECb SIMCPMHC HW 3HAYHTCJIbE 
yaCTb J[eEpMBI CO BCeMH e€€ KOMIIOHEHTAaMH. 

Bowbuioli HHTepec C THCTOMOrHYeCKOM TOUKM 3peHHA H He MeHbIlee pak) 
yecKoe 3HaueHHe UMeeT ZTMTeMH3aluA WOHOpcKoro yyacTKa. B Hem, cyqa 
TOMY, UTO OKa3bIBaeTCA Cpe3aHHbIM IIpH CHATHM JOCKyTa JepMaTOMOM, OCcTae} 
riyOOKO pacnouO%KewHaA VaCTb epMbI M OOMbIUAA YaCTb JleKalluX B HeH i 
CAHbIX (OJWIHKYJIOB, KyOOUKH MOTOBbIX H MHOFHe CaJIbHbIe 2KeJIE3bI. Kus 
cnocoOHbIe KJIeTKH IpHAaTKOB KOKU, NO-BUAMMOMY, H ABJIAIOTCH €]|MHCTBEHH! 
HCTOUHHKOM STHTeIM38alHH JOHOpCKUx yuyacTKoB. B noumb3sy 3sTOro ropa 
MpaByla HeEMHOPOUNCeHHbIe, AaHHbIe O S3HAYHTEJIbHbIX TpoMMpepaTHBHbIX Bi 
MOXKHOCTAX 2KH3HECHOCOGHBIX SIIMTeIHAaIbHbIX IJIEMCHTOB MpHAaTKOB KO 
MualeKonuTarouux (1°) w uenoBeKka (7°). M3BecTHO, 4TO MOMHAaA STIMTeEIM3alnA 
(beKTOB, OOpasylOWMXcA MOCe CHATHA KOXKHBIX JIOCKYTOB Je€pMaTOMOM, 1 
cTynaeT, B 3aBHCHMOCTH OT TOMU[MHEI: B3ATOTO acta KOK, Ha 3—4 Heel 
(7). Oquako rucTosornyeckHe CBeeHHA OO SIMTeIH3alMU JOHOPCKOTO veal 
B JIMTepaType OTCYTCTBYIOT, ECM He CUHTATb YMOMMHAHHA O TOM, YTO SJIeMeli} 
CaJIbHbIX XKeI€3 MOPYT CJIYKUTb HCTOUHHKOM STHTeIM3alWW JOHOPCKOro yuacy 
(°). B nurepecax muaacruyeckoh xupypruu HeOOXOAMMO BbIACHeHHe TeX PCy 
JIOTHYECKHX TpPOWeccOB, KOTOPble BO3HHKAaIOT IPH MPHKHBIIeCHHM TpaHcnd 
Tara H OOpa30BaHuv CBxA3eH JIOCKyTa C TKaHAMHM Pel|HNHeHTHOrO yuacTKa. : 
MeCHbIUHM WHTepec HMeeT H3yYeHHe THCTOMOPMYeCKHX OCOOeCHHOCTeH TIpH Hef} 
XKHBJICHHH KOK. 


BoeHHO-MeHUHHCKad akaJleMHsA Iloctynuao 
um. C. M. Kuposa 29 XII 1956 
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CHCTOJIOTHA 


| A. A. 3ABAP3HH 


MCCJIENOBAHHE 3TMTEJIMA CEMEBbIHOCAMIHX NYTEL 
METO/OM KYJIBTHBHPOBAHHS TKAHEH HW OPFAHOB 
B OPPAHH3ME 


(ITpedcmasaexo axademuxom H. H, Anuuxossim 24 XII 1956) 


it 
. 


Mero, KyabTHBupoBaHua TKaHeli 1 OpraHoB B OpraHH3Me ¢ ycnexom mMpn- 
HAJICA JIA H3YYEHHA SMMTeIMabHbIX TKaHeH ('). [IpeqcraBnanoch uuTepec- 
IM HCIO/Ib30BaTbh STY METOMHKY JIA BbIACHEHHA CIOXKHOPO BOMpoca O GHOMO- 
WecKHX CBOHCTBAX M MPOHCXO*KLCHHH SMMTeIMA CeMeBbIHOCHIMX KaHaJIbies 
Mmpotoka mpujatKa. 

| BowblvncTBo WccAeqOBaTeehH, H3y4YaBLUIMX SMOPHOHANbHOe pa3sBuTHe Ceme- 
IHOCAIMUX Wyte, OTMeYaIOT MesOJepMaJIbHYIO NpHpoxy OOpasyloulux UX TKa- 
i. B rucromormyecKHX HCCIeqOBaHHAX ABTOPbI HIM JealoT BbIBOJ, 06 3KTO- 
PMaJIbHOM IIPOHCXOXJeCHHH SIMTeHA, BbICTHalOllerO H CeMeBbIHOCAMHe Ka- 
Jiblibl H MpOTOK NpusaTKa (°,°), HH MpOTHBOMOCTaBAIOT Me3O//epMaJIbHBIIi 
WTeJIMH CEMCBbIHOCALLHX KaHaJIbIeB 9KTOEPMAJIbHOMY, HO HX MHEHHIO, 9SIIH- 
MHiIO TIpoToKa mpuyatTKa (°*). 

Hae uccmeqoBaHHe MpoBogusocb Ha KpomuKax. Bcero 6pi0 usyyeHo 40 
(iJlaHTaTOB 110 Metogy ®. M. Jlasapenko Ha cTaquax oT 1 cyToK Jo 30 qHel. 
25 UMIJIaHTaTax HCCIeOBaNHCb TKAHH NpoToKa puyatKa. B 15 umnsmantatTax 
OKSBONHJICA TloceB TKaHeH CeMeBbIHOCAIHX KaHaJIbleB. 

Kak XOpoOllo H3BeCTHO, IPH KYJbTHBUpOBaHHH TKaHei B OpraHH3Me, Hccse- 
e€MbI¢ TKAHH C KYCOUKAMH CTEPHJIbHOTO LWEJJIOHHHA BHISbIBaIOT JJIMTeJIbHOe 
ellTHyeckoe BocnajeHHe. B xofe pa3BHTHA BOCTaIHTebHOrO Tpomecca HM- 
A@HTHPOBaHHble TKAHH, B CTPOrOM COOTBETCTBHH H CHHXPOHHO C HOBOOOpaso- 
HHOM COeCJHHHTeIbHOM TKaHbIO OpraHH3Ma XO8AHHAa, NPOXOAAT WK WpeBpa- 
HUM, KOTOPbIii yCOBHO pa3fqeHIOT Ha yeTbIpe Mepuoga (*): 1) Wempeccui, 
AKTHBH3allMio HW MpomMdepanuio, 3) AudpepenuupoBKy u 4) oOOpaTHoe pas- 
THe, 

B wawux uccneqoBaHHAX HMMaHTHpOBaHHble TKaHH MpOTOKa IIpHaTKa u 
MCBLIHOCALLHX KaHaJIbIleB pasBUBaJIMCb B paMKax STO CxeMbI. Bmecte c Tem, 
M YaJlOCb BIABHTb PA YaCTHbIX OCOOeHHOCTeH, XapakTepH3yIOU\HX OHosO- 
WeCKHe CBOMCTBa 9THX TKaHeH. DUNTeHH MpOTOKa MpHaTKa B TepvHoy mpo- 
depauuu Jabal paspacTaHve Mo THIy NorpyxHoro pocta, BbICTHJaloulHe 
ATEIHAJIbHbIe WIaCTbl WIM CBOeOOpasHoe paspacTaHwe Ha MeCTe B IIpOCBeTe 
Habla. CpeqHaad crajlua mocjeqHero Tula H3MeHeHHH NpecraBsena Ha 
ec. J. 3yecb (1) OTUeETIMBO BUAHO, UTO B MpOMHpepaTHBHOe COCTOAHME NPHXOAAT 
2 OCHOBHbI€C KseTOUHbIe (OpMbl SMMTeIHaMbHOro MvlacTa — Oa3asbHble vi 
M38MaTHYCCKHE KJIETKH, IIPHYeM OHH JWIMTebHO He CMEIIMBaIOTCA Apyr Cc Apy- 
 GlaroqapsA cBoeoOpasHio MpoJdepaTHBUbIX H3MCHCHHH OasaJIbHbIX KJeTOK. 
Jlanpueitive u3MeHeHHA UpescraBsieHHol Ha puc. | crpyKTypbl MoryT HATH 
AByM HallpaBseHuam. B ciryyae NpoAOMKeHHA HHTCHCHBHBIX npomHdeparus- 
X MIpoweccoB B OKPy2Kalollei HMIMIaHTHPOBaHHbI KyCOUCK COeHHHTebHOK 
WHH UHCO COeB SIMTeIMaJIbHbIX KIeTOK yBemuyHBaeTcH. B KOHI[e KOHIOB 
AKAJIbHbIC Ke@TKH CMbIKaloT¢cd, H Ha MecTe TpyOouKH OOpasyeTcA MaCCHBHbIli 
ITeNHANbHbIM TAK. []pu 9TOM MpOHCXOAUT NosHaA yHUpuKalHA COCTAaBJIAIO- 


X TaKOW TAX KJIeTOK. 
JAH, rt. 113, Ne 4 
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Bropoe HallpaBsleHHe H3MeHeHHH 3aks1oyaeTCA B TOM, “TO ee 
pa3MHO?KeHHe K/IeTOK MpeKpalllaeTcaA, H B YacTH 6a3aJIbHbIX KJIETOK Ha4dHHalo 
cBoeoOpasHble Mpoueccbl aTHNMYeCKOH AupepeHUMPOBKH. Kaetku pe3ko 
JMUMBaIOTCA B pasMepax, MIpoToMasMa MmpHoOperaeT NeHHCTHIK BHA, wi 
TMKHOTH3MpyIOTCd H CMOpuiMBaloTca. B JaJIbHeHWeM STH KJIeTKH qerene; 
pyloT, a 9SNHTeIMaIbHbIN Td 
nepecTpanBaeTcA B  HeCKOUJI 
aTHMMYHYIO ABYpAAHYy!O CTP) 
TyPy. 

XapakTepHolt OcOOeHHOC’ 
SMMTeMaJIbHbIX — BbICTHJ1al0. 
MvlacTOB, OOpa3y!OUlUXCcA . BOK 
KYCOUKOB eOHAWHa WH | 
KpOTHYeCKHX MAaCC, ABJIAeTCH 
ca60 BbIPaKeCHHad BEPTHKAJIbh 
aHH3OMOp@HOCTb. OTH Mvslad 
Ype3BbI¥aHHO BapbUPyiocT M0 CB 
TOJILHHE OT JBYXCJIOHHbIX H a 
OJHOCJIOHHbIX JO NNAaCcTOB, coe 
auux us 10—15 cnoeB ket 
B 9TOM OTHOWeHHH onpesedi 
IMM SABJIACTCH, O0-BHAHMO 
(yHKUHOHaIbHOe = COCTOAHHE 
HHTCHCHBHOCTb posudep aTHBe 
mpoueccoB B  COC(HHHTEJIb 
TKaHH. 

CoctaBisiollve Takve Tad 
KJIETKH B OOJIbIUHHCTBeE CJTY4} 
OJHOpO,HbI, 6e3 CYyULeCTBeHE 


Puc. 1. Mmnaaurat mpoTtoKa npuHyaTKa ceMeH- 
HuKa. Craqua 5 Hen: /— H3MeHeHHA SNHTeIHA a 
«Ha Mecte», 2 — MHOrOCIOHHbIH snNTeIHAIbHbI OTJIHYHH Jake MeK]y aliHK 
MmacT C amHKaJIbHbIM Ce€TEBHAHbIM POCTOM, HbIMH WH Oa3avIbHbIMH KuleTKa 
3 — MecTO pacTBOpeHHOrO Mp OOpaborTKe ky- B HekoTOpbiIxX mulacTax . HaO 


couKa eJJIOHTHHAa / 
OHA qaeTca pasHooOpasue KIeTOK 


BeIHYHHe HW (opme, OfHaKO 
pactipefeseHHe He OllpefeineT MOMAPHOCTH TacTa. Cna6o BbIpaxkeHHad NO 
HOCTb 9SNHTeIMaJIbHbIX NacTOB Ha PaHHHX CTaqHAX MpOABIAeTCA B cIMMAa 
AByX MlacToB, OOpallenHbIxX pyr K Apyry alvKasbHbIMA NMOBepXHOCTAMH. | 
MeHee XapaKTePHbIMH B STOM OTHOIWEeHHH ODM cyyaH, Korya mpomudepal 
SMTeHA HAYHHaMaCb HE OT Kpasw paspesa, a OT aNHKANbHOl MOBeEPXHOCTH 9 
TeJIHaIbHOrO mWacTa. x 

OcoOeHHO %Ke OTYETHBO NepecTpOHKy MOMAPHOCTH SIHTeMHANbHbIX ris1ac 
yhalocb HaOwofaTb B clly4yae alluKambHOrO MorpyxkHoro pocta (pxc. 1, 
Sylecb B KCHTaKTe C alMKaJbHOM MOBepXHOCTbIO MHOFOCMOMHOrO MacTa, E 
HHKWEerO B Pe3yJIbTaTe Pa3MHOMKeHUA UW WequddepeHUHPOBKH KMeTOK SMHTE) 
MpOTOKa IpHAaTKa, OKa3sasacb HOBOOOpa3s0BaHHad COeAMHHTeIbHad TKaHb, 
XOJAMAACA B HHTCHCHBHOM IIpomMepaTHBHOM COCTOAHHH. STO OOcTOATeIbC 
MIpH BeCbMa cla0O BbIPaKeHHOM BeEPTHKAJIbHOMH aHHSOMOpHOCTH STMTeNHAa 
HOroO IJlacTa HM NpHBeO K TOMY, YTO ero aNMKaJIbHbIe KJIETKH Havas BeC} 
MHTCHCHBHO BPaCTaTb B HOBOOOPasOBaHHYy!1O COeMHUTebHOTKAaHHY!O Mpocd 
Ky. B pesybrate sTHx mpomeccoB o6pasoBanach cBoeo6pa3sHaa CTpyKTy 
coueTaolladt alMKaJIbHbI CeTeBHAHbIM NOrpy2KHOH pPOcT H H3MeHeHHe SMHTE: 
Ha MecTe. 

Ilorpyxuble paspacTranua 9nHTeIMA MpoTOKa MpHaTKa HMeAM MeCTO B 
CAyyaAx, KOra MpomH@epaTHBHble MPOLUecchl B COCMHHHTEMbHOM TKAHH MEI 
JOHAMHOBBIX MpOCAOeK Ob OCOOCHHO HHTeHCHBHBI H MpoOKUTebHEI. Cy 
CTBEHHBIX OTJIHMUHH STOO THIa POCTa OT NOrpyKHbIX paspacTaHHli, Ha6wI0) 
MbIX IIPH KYJIBTHBAPOBaHHH B OpraHH3Me TKaHeH ApyrHX OpraHOB, BbIABHTE 
yanocb. 
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| Oquoli H3 HavOosee XapakTepHbix CTpyKTyp, O6HapyxXMBaeMbIX Ha 103 {HHX 
aMUAX HMIVIAHTAWHH TKaHeM MpOTOKa NpHaTKa, Obi SMMTeIMAIbHbIC KHCTHI. 
X SMHTeNHaIbHaA BbICTHJIKa HHTepeCHa B TOM OTHOLICHHH, YTO 3yecb B Ooub- 
HHCTBE CJIy4aeB SNMTeMMM HpHodpe- 

4eT JIBYpAQHOe HJIH JBYCIOHHOe = = 

"POeHHE, C BbIeuIeHHeM OasaJIbHbIxX H 
JH3MaTHYeECKHX KJIeTOK. Takasn up- 
2peHUMpoBka JIyuwe Oba BbIpa- 
eHa B Tex culyyadx, Kora Noy 90n- 
IHe\! Oba COCAMHHTeIbHaA TKaHb 
MUJIAHTHPOBaHHOrO KycouKa. 

- Bce snutevasbuble CTpyKTYpbl K 
raquH 25 fuel noyBepramucb Jle- 
sHepallHH. 

_IIpH kysTuBupoBaHHH B opra- 
U3Me TKaHeH CeMeBbIHOCAILUX Ka- 
aJIbIEB yJlaslOCb TOJYYHTb H3Me- 
CHUA, CXOAHbIE C H3MeHeHHAMH 
IHTeIHA MpoToKa mpuyaTKa. Oco- 
2HHO OTYeETJIHBO 3TO TIPOABJIAVIOCb 
PH paspacTaHHAX SMHTeHA CeMe- 


BIHOCHULHX KaHaJIbUeB TO THIY No- Puc. 2. Mmnuanrar_ cemerbinocsmux © Ka- 
9y2KHOrTO pocTa H_ BBICTHsaloNero toda ei awe hos Baer 

, — MHOrocJIOHHEI 
octa nactom. IIpHmepom ctpyxtyp, anHTeNMaNbHbli mact, 3 —Mecro pactRo- 
OSHHKAIOULNX =B pe3yJIbTaTe pocTa peHHoro TIpH o6pa6oTKe kycouka weso- 
TOporO THIa MOXKET CJLYKHTb H300- HHH 


aKeEHHbIH Ha puc. 2 MHOrOcJOHHbI 
MUTeIHaJIbHBIM = miacT (2). Xapak- 
=PHOH OCOOEHHOCTHIO TaKHX TviacToB, TaK %e KaK H MacTOB, OOpasyeMbix 


MHTeIHeEM IMIpOTOKa UpHyaTKa, sABIACTCA cylaOO BbIpaxKeHHad BepTHKaJIb- 
Hag aHH3omoppHoctb. Hexkoroppie 


CXOJJHbI€e YepTbl YyaBaocb HaOJII0- 
jjaTb IPH H3Me€HeCHHAX SMHTeIHA ceMme- 
BbIHOCAINHX KaHaJIbIleB Ha MectTe 
(1). 3necb, Tak %e KaK H B SMHTe- 
MM UWpoTOoKa MpuyaTKa, MpoOHCXoguT. 
peskoe Ha6yxaHHe H yBesINYeHHe B pas3- 
Mepax Oa3aJIbHbIX KJIeTOK. OfHaKO 4HC- 
qO UX He Bospactaet. IIpoucxogquT 
JIMUIb HeKOTOpad JequdpepeHuMpoBKa 
PeCHMUHBIX H CEKPeTOPHbIX KJIETOK, H Ha 
3TOM Tporecc 3akaHuMBaeTca. Cosqaerca 
BueyaTueHve, TO BJIHAHHA BOCTIaJIH- 
Hc. 3. MmnmaHtTaT CeMeBbIHOCAILHX KaHaJb- TEAPHOLO OFald’ OKASHIBAIOTCA " HEAOCTA- 
B. Craqua 7 uel. Opranorunuyeckoe TOYHBIMH JIA TOrO, yTOObI IpHBecTH 
3pacTaHve SMHTeIMA H COeCAMHHTeMbHOH  SIIMTeIMH B MHTeCHCHBHOe TipomHdepa- 

TKaHH CeMeBbIHOCALLMX KaHaJIbIleB THBHOe COCTOAHHe. STO MOXKHO OODbsHC- 

HHTb MeHbIUelH pPeaKTHBHOCTbIO CaMoro 
JHTCIMA CeMeBLIHOCALHX KaHasIblleB. Oguako HaM MpeycTaBasetca Oouee 
SPOATHBIM, YTO [eNO 3feCb B OCOOCHHOCTAX BCeH SIMTeJHO-COeAMHHTEJIbHO- 
{aHHOH CHCTeMbI, OOpa3ylouleH CTeHKYy KaHaJIbILeB. 

B nomb3y Takoro MpeqnosoxKeHHA TOBOPAT BeCbMa CBOeOOpasHble npowude- 
ATHBHbIC H3MeCHCHHA TKaHel CeMeBbIHOCHIHX KaHaJbileB, lpecTaBseHHe 
KOTOpbIxX JaeT pc. 3. Mbl BHM HeCKOJbKO STMTeIHAaJbUBIX TpyOouek H TA- 
ei. OkpyKalollad HX COeHHHTeIbHad TKaHb OTMMUAeTCA OT OObIdHOH HOBO- 
jpasoBaHHOH COeHHHTeIbHOM TKaHH OOMbIIHM UHCIIOM COCTABJIAIONIAX ee 
HOpoOmacTOB H XapaKTepOM HX B3aNMHOTO pacnoJOxKeHHA. Anaiu3 Takux 
A3pacTaHHi MoKa3sbiBaeT, YTO B 9TOM Clyyae MPOMCXOJMT He AKTHBHOE BpacTa-, 
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HHe 3STHTeIMaNIbUbIX TAXKeH MU TpyOouek B HOBOOOpasOBaHHy!0 COC HHHTCIbH 
TKaHb, a CBOeOOpasHoe OpraHOTHMHYeCKoe paspacTaHHve SNMTeIMA WM COeAMH 
TeJIbDHOM TKAHH MMIJIaHTHpOBaHHOrO KyCcOuKa — pa3spacTaHHe BceH SmMTeNy 
COCJ[MHUTeIbHOTKaHHOH CHCTeMBI. | 

Ip KybTHBUpOBaHHH B OpraHHsMe TKaHe nouKu (*), 9TO cBoeobpas 
BbICTyMaeT ellie Somee OTYCTIHBO BO B3AMMOOTHOIMCHHH SIIMTeIMA He@pOHOB 
MOYCYHOH Me3eHXHMBI. 

Tlonyyenuple B padoTe JaHHble MOKa3bIBaloT, YTO MpH KyYJIbTHBUPOBaH 


B OPpraHH3Me pa3JIMUHbIe MO CBOeCMy HOPMaJIbHOMY FHCTOJIOrHYeCKOMY CTPOeHk 
9HTeMHH MpoTOKa MpHaTKa MW CeMeBLIHOCAIMX KaHasbleB OOHapyKUBa 
pay oOmux cBolicrs. Hapsayy c 3THM yasOCb BbIABHTb pA OCOOeHHOCTeH CTPy 
TYp, OOpa3yembix SIMuTeIMeM MpoTOKa IipHfaTKa (caOaWd NOMAPHOCTh MHO 
COHHbIX MIaCTOB, CHOCOOHOCTb UX K allMKaJIbHOMY, IOrpyXHOMY PoOcTy, CB 
oOpasve mpomepaTuBHBIX H3MeHeHHH Oa3aJIbHbIX KJIe€TOK), KOTOPbIe pe3 
OTMYAIOT HX OT COOTBETCTBYIOWMX CTPyKTYP HW NpoleccoB, HaOOaeMbIxX I 
KYJIbTHBpOBaHHH B OpraHv3Me 9SMHTeHeB SKTOJEPMAJIbHOrO MpOHCXo*eH 

Ha ocHoBaHHH 9THX JAHHbIX HaM, B IIPOTHBOMOJIOKHOCTb IMTHPOBaHHbIM er 
aBTOpaM, KaxKeTCA Sosee BEPOATHOH Me3OJepMaJbHaA Tpuposa WM SMMTeIMA 
MEBBIHOCALLMX KaHaJIblleB, HW STHTeMMA NpOTOKa MpuyaTKa. 

CylecTBeHHble pa3JIM4UA MeXKAY ITHMH SMHTEMMAMH CIeyeT C STON TOW 
3PCHHA OCObACHATh MpOHCXOXMeCHHeEM HX H3 Pa3sJIMYHbIX YYACTKOB MepBuYH' 
NOUKH VW pa3sM4veM B (PYHKIUHOHAIbHOK JeATCIbHOCTH JaAHHbIX YYACTKOB Ce 
BbIHOCALerO TpakTa BO B3POCJIOM OpraHH3sme. 

TJonyueHHble JaHHbIe MOKAa3bIBaloT, YTO IPH PelieHHH IKCIePHMeHTAJIbHE 
IyTeM Bompoca O rHcTONOrHyecKOH MpHposle pacCMaTPHBaeMbIX SIIMTeIHEB H 
OOXOAHMO YUHTHIBATh CHeENMPUKY M@XTKAHEBbIX OTHOWICHHH B CTeHKe McCue 
moro opraHa. B opraHax Hedpo-fepMasIbHOrO MpOHCXOxKeHHA OHH MOTY! 
M10-BHHMOMY, HIpaTb BeCbMa CYIIeECTBEHHYIO POJIb B MpeBpallleHHAX STMT 
JMAbHBIX TKaHeH. : 


Ileppsit Jlenuurpaackuii Iloctynuso || 
MeAHUMHCKHH HHCTUTYT 22 XI 1956 | 


WUTHMPOBAHHAA JIATEPATYPA 


1. M. Jlazsapeuxko, Tp. 5 cbe3qa ayaTomos, rucTrooroB H sMOpHomnoroB, 19 

H.T. X momun, Apx. 6non. nayk, 34 (1933). 3 H.T. X 200148, O6me6uonornuecs! 
HM 9SKCIepMMeHTaJIbHble OcHOBbI rucTomoruH, 1946. 4A. T..Bba6KkoB, M3menenua sonny 
JIMA CEMCBbIHOCHINHX IyTeli MpHAaTka AWYHHKa pH BOcnaeHHuH, JLucceptauna, Tlepspiii mal 
fee JI., 1952. °3.M. Makuna, Tp. 5 cbesza anaTomoB, rHcTOnoroB H sMOpHosmord 
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PHCTOJOFHA 


A. B. 3EJIEHHH 


| M3MEHEHWS B WATOBHHOM DKEJIE3E NPM YJ|AJIEHHM 
: 4UYBCTBHTEJIBHOFO Y3JIA BJIY)KIAIOWErO HEPBA 


(ITpedcmaeazeno akademuxom JI. C. llImepy 14 XII 1956) 


| Yuactue Onyxalollero HepBa B OGeCHeyeHHH YYBCTBHTebHOM MHHeEpBalHH 
HTOBHJHOH Kee3bI TBEPAO YCTAHOBJICHO B psAfle HCCeAOBaHH, CpeqH KOTOPbIX 
ACIOTCH HW SKCHepHMeHTasbuble (*,*). B To xe BpeMa XapakTep H3MeHeHUIi, Ha- 
ynaroljuX B IMTOBHAHOH %Kelese MOcNe BbIKJIOUCHHA MHHEPBUPYIOWHX ee 
/BCTBHTCJIbHBIX BOJIOKOH Nl. vagi, OCTaeTCH NpakTuYeCKH He H3YYeHHbIM, XOTHA 
OMY BOTIpOcy HM MOCBALeHO HeKOTOpPoe KOuIMYeCTBO pabor. 

Mccneqopatesu, 3aHHMaBLIMecH H3y4eHHeM ULHTOBHAHOH %Keesbl ocwe ee 
SHEPBALLMH, MPOMSBOAMJIH OCObIYHO OAHOCTOPOHHIOIO NMepepesky CTBOIAa OyxK- 
woulerO HepBa HH eFfO OTJeJIbHbIX BeTBel, HalpaBJIAIOWMXcA K  *Kewese. 
OJIA 2eNeSbl, HAXOIAMLAACA Ha CTOPOHe, MPOTHBOMOOXKHOH Onepalluu, UC- 
JMb3OBANACb HMM B Ka¥eCTBE KOHTPOJIbHOH. B pesybTaTe MOAOOHbIX OFbITOB 
AeHEPBHPOBaHHOH MOJIOPMHE 2Ke/le3bl HOO COBCeM He OOHAPyKHBaJOCb H3Me- 
sHHii (°,1°) mH60 OHH ObIIH HHUTOMKHBIMH (°). M muutb yaeHbIM, HCCeqOBaBLUHM 
enesy mocie JByXCTOPOHHeH Nepepe3kKH FOpTaHHbIX HepBOB, yJaslocb HaliTH 
‘Heli 3HaunTesbuble (°,4,1*) nan axe BeECbMa TH2KeJIbIe H3MeHEHHA (’). 

Hate uccmeqoBanve mpoBeyeHo Ha 32 3Q0pOBbIX B3POCJIbIX KOWKaXx. Jlenep- 

AHA 2Xeesbl JOCTHTasacb MyTeM yaseHHaA g. nodosum c OfHOH HH ABYX 
fOpOH. OKCNePHMeHTAJIbHbIe 2KHBOTHbIe 3aOMBaJIHCb B PasJIMYHblIe CPOKH Nocse 
Jepaunn (22 uaca — 184 pHa). )Kenespl uccseqoBaucb PHCTOOrMyeCcKH pH 
OMOWH pa3JIHYHbIX MeTOAHK (reMaTOKCHJIMH C JOKpacKOH 903HHOM HM MHKpo- 
YKCHHOM, HMMpernalua no Kamnocy). 
_ Tlocne ogHoctopouuero yyanenua g. nodosum B UWHTOBHAHOM kKesese Ha- 
WHad C PaHHHX CpOKOB (2 CyTOK) OTMeuaeTCA CHJIbHOe PaCLIMpeHHe KPOBeHOC- 
bIX COCYJOB, B KOTOPbIX CKalJIMBaeTCA 3HAYHTEMbHOe YHCO NOMHMOpHOAAep- 
bIX JleHKOWMTOB. CocyjcTble ABJIGHHA 3aMeTHO HapacTaloT B TMepBoe BpeMaA 
ocyle OllepallHu (fo 7—9 HA), a BNOCIeEACTBHH OCTAaIOTCH Ha OJMHAKOBOM YPOBHe 
TeyeHHe JuIHTelbHOrO BpemeHu (3—4 mec.). JIumb no3qHee (Yepes 6 Mec.) 
SHApyKHBAeTCA TEHJCHUHA K HOPMaJIM3allMH TIpocBeTa COCyOB. 

TlapasmebHo cocyMcTbIM paccTpolicTBaM pasBHBaeTCA HHPUAbTpallHA TKa- 
eH 2KeeSbI HeliTPOPHbHbIMN seKkoUMTaMH. IlocneqHve OOHAapyKUBaIoTCA Kak 
OKOJIO*KEeMeSHCTOM HW MeKOUbKOBOM COeAHHUTeEIbHOH TKaHH, TaK H B CaMOH 
ADCHXHMEe 2 Kele3bl — HHTePPONMKYAPHIX OCTPOBKaX, KOJIJIONAe H AarxKe 
HYTPH CPOJIHKYJAPHBIX KJIETOK. 

Y BceX SKCIe€PHMeHTaJIbHbIX 2KHBOTHBIX HaCTYMaloT 3aMeTHbIC H3MCHEHUA CO 
FOpOHL! *oIUKyNOB wenesb. [IpoucxoquT yBeuyeHHe pa3sMepoB OObIMH- 
rBa (OMMHKYJIOB KaK 3a CueT HX PACTAMKeHHA, TAK HW 3a CUeT CIMAHUA; CoNH- 
YiIbl MlepeMOMHAIOTCA OKCHPHJbHBIM KOJJIOHAOM, B KOTOPOM, KaK IIpaBHulo, 
rcyICTByeT BakyOulH3aluA. ONMTeMMaIbUbIe KNeETKH (OJWINKyJOB Mporpec- 
{BHO yIJOMAloTcA, spa HX MpMHUMalIOT NasOYKOBUAHYyIO (opMy H HayHHaloT 
fOJIb HHTCHCHBHO 3aKpalllMBaTbCA TeMaTOKCHJIMHOM, UTO COBEPICHHO He yfaeT- 
{ pa3IMYHTb CTpyKTypy Hx xpomaTuua (puc. | u 2). BecbMa uHTepecHo, ¥TO 
Ka3AaHHbIe H3MCHCHHA KacaloTcA HU SIMTeUA axe TeX MOMAKYIOB, KOTOpbic 
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ocraioTcd oueHb MewKuMu (pe. 1). HaguHaach B panne cpoKH (co 2 JH} 
93TH U3MeHeHHA JocTuraioT MakcHMyMa Yepes: 1!/,— 3 Mecaila Nocle onepauy 
HO COXpaHAIOTCA WH B OoONee MOSHE CPOKH. 

B pxye cayuaeB MpOuCXOAUT CJTyUMBaHHe SIIHTeHA B MpOCBeT baer 
JOB. OOHapy2KHBaeMblli IPH 9TOM B KOVONAe SMMTeMM 3a4acTy!O Pe3KO OT. 
yaeTCH OT SHTeENHA, OOpasyromlero cTeHKy comHKywa. Apa CyWLeHHBIX K 
TOK OKa3bIBaloTCA KpynHee, 4eM y ONMKYJAPHOTO SIIMTeHA, OHH CBETJ 
¢ MpeKpacHO BHAHOM XpOMaTHHOBOM CTpyKTypOH H APbILKOM HW B PesyJIbT 
pe3KO OTMHYAIOTCH OT TeMHbIX MaJIOUKOBHAHBIX AJep KMeTOK COJWIHKYJIAp 
CTeHKH (puc. 2). OMHOBpeMeHHO C TaKHMM Mepe*KHBaloWlMMH KJICTKaMH B Il 
cBeTe (OMWIHKYJIOB BCTpeyaloTch HW KJIeTKH, HaXOfAllMecd Ha pa3JIMdH 
cTayquax. ru6eiv, C BaKyOMH3HpOBaHHOH MpoToNMasMOH, MHKHOTHYeCK 
AQpOM u T. A. (pue. | u 2). 

Vunorga B KonNOne, KPOMe MeHKONUTOB M STIMTeMMAIbHbIX KeTOK, OOHA 
2KHBAIOTCA ellie KaKHe-TO rpaHyJIbl H KallIH, MOXOMKME Ha MpPOAYKTbI KJeTOUH 
pacnaya. 

Heo6OxouMo B TO Ke BpeMA NOAYEPKHYTb, YTO CCIM YIMJIOTHEHHE KONO 
HW yivlouleHve (OAMKYAAPHOTO SNMTeIMA HaOOMaeTCA BO BCeX HJIM MOUTH | 
BCeX (pOMWMMKY aX SKCNePHMEHTAJIbHbIX KHBOTHBIX, TO JECTPYKUHA PoJMKY IF 
HOH CTCHKH WM JIGEHKOUNTapHad MHGHbTpaluaA HHKOra He 3aTparHBaloT BC 
*KeNesbl, a OOHAPYAKUBAIOTCA JIMIb B OOMbINEM WIM MEHbINeEM ICE ee yuacTKe 

Bce yka3aHHble H3MCHeHHA UpH OHOCTOPOHHeM yaneHuH g. nodost 
OOHapyXXHBaIOTCA B 2Kesese HE TOMbKO Ha CTOPOHE OMepalluH, HO B MeHb 
CTeneHH, H Ha MpOTHBOMOOKHOK CTOpOHe. 

M3meHeHuA, HacTynatollve B xesese NOCe ABYXCTOPOHHerO yjlaJieH 
g. nodosum, aHasIOrH4uHbI TOIbKO UTO OMHCaHHBIM H, B OCHOBHOM, OTJIHYaIOTCA 
HHUX JIMWb OOMbWeH HHTCEHCHBHOCTbIO. SHAUHTeIbHO CHJIbHee PaclUHpAWTCA il 
BEHOCHBIe COCYJbI; OCOGeEHHO XapaKTePHbIM B KaPTHHE COCYAHCTHIX PaccTpoHe! 
B 2Ke/le3aX  KHBOTHbIX J[aHHOM CepHH ABMAeTCA pH 9TOM peskKoe pacill 
peHHe MepHOMNMKYJAPHBIX KanHIApoB. Bosee CHIbHOH, YeEM MPH OMHOC? 
PpOHHeM BMellaTebCTBe, OKaSbIBaeTCH H VJieHKOWHTapHad MHuAbTpaly) 
(puc. 3 u 4), 

Tlocae QBYXCTOpOHHerO yasIeHHA UYBCTBHTeIbHBIX Y3JI0OB Oy {aroul) 
HEPBOB POJIMKYJIbI WHTOBHAHOM *KeNesbl IpeTepMeBaloT H3MeHCHHA, COBepIe! 
HO aHaJIOrM4Hble ONMCAHHbIM BbILWe H 3aKJOUaIOWIHeCA B HX PaclUHpeHHH C ref 
NOJIHCHHEM TJIOTHBIM OKCHPHIbHBIM KOJJIOHJOM HM YIVIOUEHHeM SIIHTeIHA, ¢ 
pa3ylollero UX cTeHKy. C yJIMHeHHeM CpOKOB, MpoTeKaroulMx Mocse onepall 
(MbI pacnomaraem MpenapaTaMM %Kele3 X%KMBOTHDIX, MPORMBIUMX Noce BY! 
CTOPOHHErO BMelUaTebcTBa OT 22 Oo 80 4ac.), 3aKOHOMEPHO YBeMUHBAaeTCA F 
JIMYeCTBO H3MCHEHHDIX QOJWIHKYJIOB HW COOTBETCTBEHHO YMEeHbIUaeTCA 4HCI 
POMIUKYJIOB, HMeIOWMX HOPMasIbHOe cCTpoenne. ] 

Kak MH. MpH OMHOCTOpOHHel JeHepBallun, HaOmOMaeTCA CYWLMBAHHe B KC 
OHA POMHKYAApHOrO smuTeIHA (pHc. 4), B KMeTKaX KOTOPOrO oonapy kaa 
CH THMMYHbIe AMHTOS3BI. | 

7\pyxcroponnee yyaeHue g. nodosum, nofo6Ho OfHOCTOpOHHeMy, OObI4 
He BBISbIBAeT NOPaKeHHA BCeH *eesbl. Y OO bIIMHCTBA KHBOTHBIX YaCTb Hd 


Pue. 1. Yaanenve g. nodosum c ofHOH CTOpOHnI; 4 Mec. mocue onepanun. Kenesuctaa 1008 O 

PHPOBaHHOH CTOpOHb!. YrvioueHve ouMKYIApHOrO SMHTeIHA, MepenonHenne cbonmmKy/ 

TJIOTHBIM KOJIJIOHNOM; B KOJWIOHAe ABYX MPOMIHKYOB THOHYILHe SIHTeIMabHbIe KIeTKH. MuK: 
boro, ox. 10, 06. 20 X 


Prec: Ynanenne g. nodosum c ogHoli cropoxbi; 14 cyT. mocne onepaunn. )Kenesnctaa 76 
OMePHPOBaHHOH CTOpOHb!. YnAoMeHve PouIMKYAAPHOTO SnHTeNHA; B KOmNOUMe THOHYULME 
NepexKUBAlOlne SMMTeEMMANIbHbIe KeTKH. MuKpooTo, oK. 10, 06. 90 X (Maca. HMM.) 


Puc. 3. Yaanenne g. nocosum c zByx cropon; 26 uac. nocue onepauHn. JleiKOUHTLI B KOJI’ 
Ae HW BHYTPH SIMTeIMaIbHOM KIeTKH. Muxpodoro, oK. 10, 06. 45 X 


Puc. 4. Yaanenne g. nodosum c zByx ¢ropon; 68 uac. nocne onepauun. B konnonye nefiKon 
H CAYICHHDI€ SMHTeIHAIbHbIe KeTKH. MuKpodorTo, oK. 10, 06.90 X (Maca. HMM.) 
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[KYJIOB BCerqa OCTaeTcA HOpMabHOH. MW uu y OTAeMbHEIX ONepHpOBaHUbIXx 
AMM KOK HHTCHCHBHOCTb NaTOJOrMyecKOro Npouecca OKa3bIBaeTCA HACTOJbKO 
IpaxKeHHOH, YTO He yaeTca OOHAPy2KUTb NOYTH HH OZHOrO (poMMKYysa, B KOJI- 
)HAe KOTOPOrO He ObLIO Obl NeHKOWHTOB WIM CYUIeHHBIX snNfenMabHbIX Kue- 
1K. 

K covkasleHHi0, TOUHO MpocequTb AHHaMHKY H3MeHeHHH B MHTOBHAHOT 
eese noce ylameHua oOoux g. g. nodosae He yylaeTCA, TAK KaK MaKCHMaJb- 
I CPOK XKH3HH TaKHX XKHBOTHBIX — TpOe CYTOK: TaAXKebIe MOpaxkeHHA MerKUXx 
/cepfllla BbISbIBaIOT HX ObicTpyio rHOeb. 

Bpi0 NOKa3aHo, YTO HHPHALTPaWUA OpraHoB HeliTpoduamu ABMACTCA 3a- 
JHOMEPHBIM CJIEACTBHEM JIMLWICHHA HX YYBCTBUTebHOM HHHepBatuH (?). Usno- 
CHHbI€ JaHHbI€ NOATBepxXaloT NOSTOMY (baKT YYBCTBUTeMbHOH WHHepBalLHH 
/MTOBHAHOH 2KeJIe3bI 3a CueT HelipOHOB Omyxatoulero HepBa. Hanuune u3me- 
AHH B AKEMESMCTOH JOMe Ha MPOTHBONOMORKHOL ONepauHH cTOpoHe (noce OAHO- 
‘OPpOHHErO yflaJIeHHA YYBCTBHTebHOrO y3vla Oly2Kaiollero HepBa), a TakxKe 
wiee BbIPAKCHHaA HHTCHCHBHOCTb MaTOOrHyecKOro Mpowecca mMocse AByx- 
‘OPOHHeH JeHepBaLLMH NOKAsbIBaeT, UTO HHHEPBAaMA 3Ta ABJIAeTCA MepeKpect- 
dH. YcTaHOBJeHHe JaHHOrO NOwO%KeHuA ONpoBepraeT MHEHHe O roMOsATepasb- 
IM XapakTepe STOH HHHepBallHH (*) H OHOBpeMeHHO OOBACHHeT, NOYeMy He 
AH OOHApyXeHbl H3MeCHeHHA B 2%Keese HCCMEOBATeAMH, MpOH3SBOAMBIIMMH 
JHOCTOPOHHIO!O JeHepBallHiO H PaCleHHBaBLUIHMH JOJIKO IPOTHBOMOJOKHOH CTO- 
OHBI KaK KOHTposbHyro (8, 8, 1), 

AHaJIH3 HallHX MaTepHaJIOB NOKa3bIBaeT, UTO COXPAHHOCTb BaraIbHOli HHHEp- 
aulHH HeOOXOAHMa AVIA MOMepxKaHHA HOPMAJIbHOH CTPYKTYpbl WIHTOBHAHOM 
‘enesbl. A OTHOCHTebHO HeOOJIbIUIHe, MO CpaBHeHHIO C ApyruMuv opraHamu 
, >, °), pasMepbl MaTOJOrH4ecKHX H3MeHeHHH, HacTyMalomlux B x*Keslese Moce 
alHX SKCMePHMeHTOB, 3aCTAaBJIAIOT MpeANONORKUTb, YTO WHTOBHAHAA 2xee3a 
MeeT elle KaKOH-TO HHOM HCTOUHHK YYBCTBHTeIbHOH HHHepBallHH. CpaBHenue 
‘ApyruMu opranaMh, a Take JaHHble HEKOTOPbIX AHATOMHYeCKHX HCCJIefOBa- 
MH J\aloT OCHOBaHHe MOMaraTb, YTO TAKHM HCTOUHHKOM ABJIAIOTCA, CKOpee Bcero, 
[(HHHO-MOSrOBbl€ YYBCTBHTeJIbHbIe Y3JIbI. 


Bropoi MockoscKHi rocylapcTBeHHbIit » Tloctynuso 
MeCQHUHHCKHH HHCTHTYT uM. V1. B. Cranuna 14 XII 1956 


IMTHPOBAHHAA JIMTEPATYPA 
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JIUM®ATHUECKHE COCYJbI WH PETHOHAPHBIE JIUM®ATHUECKH 
Y3JIbI CEPO3HOM OBOJIOUKH CEMEHHWKOB HEKOTOPDBIX 
MJIEKONUTAFOUNX 


(I]pedcmaeaeno axademuxom A. J. Cnepaxncxum I X 1956) 


Buytpwopranad apxuTekTypa JiMMaTHyecKoro pycla Ce€MCHHHKOB H TY} 
OTTOKa JIMM@bl OT HUX K PerHOHapPHbIM JIMMaTHYeCKHM Yy3ulaM Y Pa3JIHUHH 
IpecTaBuTeseH MCKONHTAIOULHX HCCJeOBaJIMCb MHOPHMH OTeC4YeCTBEHHBIMH | 
3apyO@KHbIMH aBTOpaMH. CoBepleHHO MHOe MOJOKeHHe OTMeyaeTCA B OT 
WWeHHH OOONOYEK CeMCHHHKOB, B YaCTHOCTH MX ceposHoro noKpoBa. Fimek 
IMeCA B HTepaType CBeqeHHA O JHMaTHYeCKOM allmapaTe MocNeqHero Kpaii: 
OrpaHHyeHbl HM MO CyuecTBy CBOAATCA K yKa3aHHIO Ha HaMUNe B Ceposiit 
oOoOOUKe CEMCHHHKOB JHM@aTuyeckHx cocy7oB (* 8). Uto xe KacaeTCa XapakTe} 
BeTBJICHHH STHX COCYOB, OCOOeHHOCTeM APXUTEKTOHHKH UX KalHJVIAPHbIX Ce 
HW BHYTpHcepo3HOH Tonorpaduu, TO Ha STOT CUeT JIMTepaTypHble JaHHble OTCY| 
cTBy1oT. PaBHbIM O6pa30M OcTalOoTCA He H3YYCHHbIMH MYTH OTTOKA JIMMOpbI | 
BHCIepaIbHOrO WH MapHeTaIbHOrO JIMCTKOB cCepo3HOH OOOJOUKH CeMeHHHK 
K PerHOHapHbIM JHM@aTHueCKHM y3JaM. 

Mexyy TeM H3BeCTHO, TO C JeATEJIbHOCTbIO JIMM@aTMYeCKOrO pyc 
JOKaIH30BaHHOTO B TOJIMe pasJIHUHbIX OTeJOB CeposHOrO MOKpoBa, TeCHe 
IUHM OO0pa30M cCBxA3aHa (yYHKUMA pesopOUHH MOMOCTHOH 2XKHAKOCTH HU B3 
IeHHbIX B He uacTuy (*’). W3BecTHo TakxKe, 4TO B Ciyuae KPOBOH3IMAH 
B CepO3Hble MOMOCTH MHMaTHueCKHM cCOCyJaM MIpHHaAWexKUT NepBocTeneuH 
POJIb BO BCaCbIBAHHH (POPMEHHBIX 9JIEMEHTOB KPOBH, a IIpH HEKOTOPbIX 3a60u1eB 
HHAX, CONPOBOK[AIOMAXCA BOCMAJHTEJIbHBIM BbITOTOM, OHM OKa3bIBaloTCA eH 
CTBCHHbIMH ITYTAMH, MO KOTOPbIM OCYIeCTBIsAeTCA pesopOuHA PHOpHHa, KETO 
HOrO JeTpHTa, MMKpoopranusmos vu T. J. (* 7°). Haxoneu, B nocmequee Bpew 
OKa3aHoO yuacTHe JIMM@aTHYeCKMX COCYJOB B MeTaCTa3HpOBaHHU M3 Cepo3sHb 
MOMOCTeH OMyXOeBbIX KsIeTOK (14). 

Bee pplllieykasanHoe KacaeTcA muMiaTHvecKoro pycsla OpiowiMHB!, Nesp 
M Mepukapya. Oqnako ecTecTBeHHO ObIIO NpeAMONORUTb, YTO H WHMCbaTHUeCKI 
COCYAbI CeposHOM OOOIOUKH CeMeHHUKAa HIpaloT HeMaJOBaKHYIO PONb B MpoLecc 
pesopOUMH XKMAKOCTH H pa3JIMUHbIX BeLLeCTB U3 BbICTHAaeMOl STO OCOONOUKC 
NOMOCTH — TaK Ha3bIBaeMOl NapHOH CepO3HOM NomocTH MowioHKH. Mme B BUD 
SKCHEPHMeHTaJIbHY!IO paspaOoTKy JaHHOrO BOMpoca, Mbl CUHTaIH HeEOOXOLUMB! 
mpexye BCerO H3y4HTb CTpyKTypy sMM@aTwuecKHX cnyleTeHHH Ucceqyemc 
OOONOYKH M MYTH OTTOKA AMM(bI OT BUClepasbHOrO UM NapveTasbHOrO JIMCTKC 
ee K perHoHapHbiIM suMdaTuyeckum y3viaM. IlonyyenHpit Hamu cbakTHuecKH 
MaTepHaJI HW MOCYXKHJI MpeqMeTOM HacToasllero coobmeHua. 

Pa6ota BbIMOHeHa Ha MaTepMase SOPOBbIX NOMOBOSPeMbIX CAaMIIOB — Cc 
Oak, KOTOB M KpomHKoB. Jud BHIABIeHHA NHMdbaTHYecKux COCyOB cepo3sHc 
O6OIOUKM CeMCHHHKOB MbI HCMOb3OBaNH: a) HasIMBKy cocyqOB pa3JIHUHbIM 
BSBCCAMH KpacoK (TYUIb, OepmHHCKad a3ypb) MO O6mMeH3BeECTHOMY MeTO] 
Tepota, 6) uMnpernaltvio MexKNeTOUHBIX PpaHul, JMMAaTHYeECKOrO SHAOTENE 
0,25% pacrBopoM aMMMaudHOro cepe6pa mo Toliepy u B) BHYTpuTKaHeBy 
MHbEKILMIO TOTO Ke pacTBopa cepebpa. 

Mopdoxorusa sumcatTuueckoro Ppycsla CeposHOH OOOMOUKH CeMeHHHKOB 43" 
Talacbh Ha MIOCKOCTHBIX TOTaJIbHbIX MpellapaTax. Bo u3s6exaHHe paspbiBa & 
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Puc. |. Hlopepxuocrnas sum(parnueckaa ceTb 3 BHCIlepasbHoro 
iS JIMCTKA CepO3HOH OOO0UKH AHYKA KOTa. Cocybl HHbeMMPOBAHbI 
0,5% pacTBOopomM amMuHauHOrO cepe6pa. Masoe yBevINueHHe 


Puce. 2. [ay6okaa aumMiarwyeckad ceTb H3 BHCIWepaJIbHOrO JIHCTKa 
CepO3HOH O600UKH CeMeHHHKa cOOakH. Cocyfbl HHbeILHpOBAaHbl 
OepsIHHCKOH cHHbio. Mamoe yBemuyeHHe 


Puc. 3. JIumaruueckoe ciieTeHue H3 MapHeTaIbHOrO JHCTKA oe 
po3Holi O6OOUKH CeMeHHUKa cobakH. IIpenapar o6pa6oran 0,25% 
pacrBopoM amMuHayHOro cepeOpa M0 Torepy. Manoe ysBesuueHHe 


JAH, t. 113, No 4, Xaticman 


YAOB BbIJep2%KUBaHMeM HX MbI He JOOHBAIHCh TWLaTebHOTO OTAeMeHUA Cepos- 
Oro MOKpoBa OT NoNeKallux TKaHel. B pesymbTaTe MHKpOCKONMYeCKOMy aHa- 
H3y NOABepradHCb JOBOMbHO TOJICTHIC TpelapaTbl, yOBMETBOPHTebHOe Mpo- 
BETJICHHE KOTUPbIX JOCTHraOcb B GeH30N-GeH30aTe B TeyeliHe 18—20 yac. 

Kak OyyeT BHAHO W3 JaubuHelimero, JuMaTwyeckue ciieTeHHA BHCIepa- 
BHOFO H MapHeTabHOrO JIMCTKOB CepoO3sHOl OOONOUKH CeMeHHHKAa BeCbMa Cy- 
[€CTBCHHO pa3sMYaloTCA MO CBOeli apxuTeKType. I]ostTomy onucaHHe UX B TOM 
Apyrom oTfese ucceqyeMoH OOOO"KH MbI aeM pa3eIbHO, MONyTHO yKa- 
bIBaA Ha BHOBbIe OCOCCHHOCTH CTPyKTYPbI Y pa3JIMYHbIX 2KHBOTHEIX. 

JIumMbatuueckune cocyyAbh BuUcCKhepanbuoro aucr 
-a. B BuclepasbHOM JIMCTKe Cepo3HOl O6OMOUKH CeMeHHHKOB OGcIeOBaHHbIX 
‘€MM 2XHBOTHBIX JIMM@aTHYeCKHe COCY/bI 3aleraloT Ha ypoBHe rwyOoKoro pe- 
JeTuaTOroO KOJIareHOBOrO CJIOA, HeMOcpe/\CTBeHHO rpaHuuallero Cc GOeKOBOLi 
OonoukoH. Onn mpescTaBsenbl ABYMH CeTAMH: MOBepXHOCTHOH Hu rwyOoKOil. 
leppaa 43 HHX MesIKONeTIMCTad; OHa OOpasoBaHa CpaBHUTeIbHO TOHKMMH JIuM- 
JATHYCCKHMH KallJIApaMH, [MaMeTp KOTOPbIX, OMHAKO, KOeONeTCA B LWHpOKHX 
(peqenax (10—30 uw). Sto ocobeHHO XapakKTepHO JIA MOBePpXHOCTHO! CeTH BHC- 
paJIbHOrO JIMCTKa CepO3sHOH OOOOUKH CeMeHHHKa cOOakH HM KposMKa, rye 
[OXKHO BCTPCTHTb CaMbI HeOMKHaHHbIM Nepexof of KoNOCOOpasHoro paciiu- 
CHUA JO CY2KeCHHA, PaBHOFO NO KasIHOpy KpOBeHOCHOMY Kallwwiapy. Ckasan- 
(O€ OTHOCHTCA He TOJIbKO K Pa3JIHYHbIM yYaCTKaM CeTH, HO VW K OJHUM H TeM Ke 
(MMaTHYeCKHM KallHJIApaM, P€3KO MEHAIONLUM (POpMy Ha CBOeM IIPOTAKeHHH 
puc. 1). Hepegko no xojy OTJebHbIX KaMWJJIAPOB BHAHbI OTXOMALULMe OT HHX 
JlenOOKaH4HBalollveca MOUKOBHAHbIe pacluHpeHHuaA. 

Iny6okaa mumcdaTuyeckasn ceTb (puc. 2) xapaKkTepu3yeTca Oomee KPYNHbIMH 
[POCBeTaMH MleTeJIb H 3HAUHTeEIbHBIM MHAMeTPOM COCTABJIAIOUIHX €€ COCYJOB 
50—80 pw). C moBepxHOCTHOM CeTbIO OHA COeAMHACTCA HAYULMMH B KOCOM Ha- 
ipaBeHHu CTBONHKaMH. Kpome Toro, MHOFOUHCJIeCHHbIe aHaCTOMO3bI, mpo6o- 
alollHe OesIKOBYy!O COOMOUKY, COCHHAIOT ee C JIHMaTHYeCKHM CIVIeTeHHeM Ta- 
@HXHMbI C€MCHHHKa. 

Ha jopcaibHo NMOBepXHOCTH CeMeCHHHKa JIMM@aTHYeCKHe KallHJVIApbl CJIH- 
alOoTCA HW aioT HayasO OTBOAAIMMM cocyfaMm. IlocneqHMe, HanpaBAACb K TIpH- 
aTky, OOpasyloT BOKpyr ero rouOBKH rycToe cuseTeHHe. Kpynupie mHmida- 
MUCCKHE CTBOJIbI, BbIXOJAMLHe H3 STOFO CIJIeETeHHA, BCTYMAalOT B CEMCHHOH Ka- 
laTHK HU JJamee NO XOfy KPOBEHOCHBIX COCYJOB XKee3bl HallpaBJIAIOTCA B Oproul- 
yiO MOJIOCTb, re BIMBaIOTCA B rpyMMy aopToaOOMHHaJIbHbIX JMM@aTHYeCKHX 
3JI0B (cM. pu. 4). OTH 2Ke Y3JIbl, KAK H3BECTHO, ABJIAIOTCA PCTHOHAPHbIMA AVIA 
uMqaTuyeckoro pycla TapeHXHMbl C@MCHHHKOB. 

B ceposuoli o6on0uke NpHyaTKa MBI TakxKe pasMuaem [Be ceTH NHMaTHue- 
KHX COCYJOB — MOBepxHOcTHy!IO H IvyOoKy!o — BIONHe aHaJIOrHyHble m0 
Boel APXHTEKTOHHKE BbIINeOMMCaHHbIM. 

JIumbatuueckune cocyAn NapveTaabuHOoro AUNCTKAa. 
} MapHeTaIbHOM JIMCTKe CepO3HOH OOOMOUKH CeEMeHHHKOB, Tak Ke Kak H B BHC- 
€paJIbHOM, sIuMibaTHYeCKOe pycsO pacnosaraeTcd B Mpefemax rayOoKoro pe- 
leTYaTOFO KOJNAreHOBOTO COA. OHO COCTOHT H3 TOHKHX JIMMaTHYeCKHX KanHw- 
APOB, KOTOPbIe aHaCTOMO3HPYIOT MexKAy coOoI0, COpasyA IWMpokoMeTIIMCTYIO 
eTb. Ha cone STO CeTH BbIJeIAeTCH HeEMOCpeCTBEHHO CBASAHHOe C HEM CIVIe- 
eHHe Oosee KPYMHbIX MO KaHOpy MOCTKAaNHJAPHBIX MHMpaTHyeCKHX COCYAOB. 
[erm STOFO CIIeTeHHA Kak Obl OTTPAHHUHBAIOT OTAEIbHbIC VAACTKH KallHJIJIAp- 
oi cetu (puc. 3). U3 cnvaHMaA HeCKOMbKAX NOCTKANMWIAPHBIX COCyAOB (op- 
MPYIOTCH JOBONbHO ToOJICTbIe MHMaTHyeCKHe CTBOJIMKH. To — OTBOAAMHe 
OCy[bI NepBoro nopsyzKa. Hannyne KamaHoB MpHaeT HM XOPOILNO BbIparxKeH- 
ble YeTKOOOpasHble KOHTYypbl. OObeqHHAACh, OHH JalOoT HavaslO OTBOAAILMM 
\cvam BTOporo nopsyKa. IlocneqHue HampaBlAIOTCA B CTOPOHy CeMeHHOTO 
AHATHKA, NOKHAalOT TOMMY WapHeTaNbHOro JHCTKAa MH MpOHHKaloT M@KAY Wyd- 
amu m. cremaster. 3f/ecb OHM CIHBaIOTCA B PlaBHbI OTBOAALHM COCy,, KOTO- 
bili HeT TO MeJ\HaJIbHOMY KpaloO yKa3aHHOM MBILIUbI MO RHYTpeHHero OTBep- 
rH =MaxoBoro KaHana HU, BCTyMad B OpiolliHy!lo MOIOCTb, NOMHMMaeTCA 
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110 6OKOBOi CTeHKe Mavloro Ta3a K Me]HasIbHOMy TlogB3sfOMIHOMy JMMpaTHuy 
ckomy yauy (In. iliacus medialis). [locneqHua pacnonaraetcH Mey OKPya 
Hot rayOoKoH nogp3syommoh (a. circumflexa ilii profunda) H Hapy2KHc 

, noyB3syqownon (a. iliaca extern. 
apTepHAMH H HMeeT 3HAauHTeM! 
Hble pa3smeppl.I lepey BnayeHue 
B y3el OTBOAAMMH uMpaTuu 
CKHH cocy pacmayaeTca | 
4—5 peTBeli, KOTOpbIe aHactT 
MO3HPYIOT MexKy CcoOor1, OOp: 
sya ceTouKy (pHc. 4). 

YkKa3aHHbiit JUMPaTHyeckK? 
y3eJI MbI HHbeCWMPOBaJIM M041 
BO BCeX CJIy¥aAX BbIABJICHY 
JuMaTHuecKOro pycsla B Nap! 
eTaJIbHOM JIMCTKe CepO3HOH 06 
JIObKH C@EMeCHHHKa COOakH, Ki 
Ta H KpOJIHKa. 

Takum o6pasom, y OOcii 
JOBaHHbIX HAMM 2XHBOTHBIX IT) 
TH OTTOKA JIMM@bI OT BHCIi 
pabHoro HW  MapHerTaJibHO! 
JIMCTKOB CepO3HOH  O60s104K 
Ce€Me€HHHKAa Pa3JIH4HBbI, YTO Tpe, 
cTaBiseTCA HaM BOHe OObA 
HUMbIM C TOUKH 3peHHA POpM! 
poBaHHa uccreqyemoro OObeK" 
B 9MOpHoreHese. Kak H3BeCTH 
BHCIepaJIbHbIW JIHCTOK Opt 
WMHHOFO TOKPOBa CeMeHHHI 
CBA3aH C NOJIOBOH *KesesoH yx 


Puc. 4. Ilyru orroxa mumdbl OT cepo3HOH o6010"KH Hah Pans Taleo ae 
C€MeHHHKa K perHOHapHbIM HM@aTuYecKHM y3iam y 4 BMeCTe C Helo MpOJeJIbIBal 
co6akH (cxema): ] — mumdatwueckoe cieTeHHe BHC- CJIOMKHbIM HW JJIMTeIbHbI NYTb I 
WepasbHOrO sHCTKa; 2 a JIMM@atTHyeckoe ciiieTeHHe OpIOWIHOM NMOOCTH B MOLIOHK 
NapHeTabHOrO WHCTKa; 3 — OTBOAAWHeE MHMaTHYeEC- | 
KHe COCYJbI BHCWepabHOrO JHCTKA (H eae ce- nave o6crout jeno_c nap 
MeHHHKa); 4— orTBomamue smumdbaTHueckhe cocyan TAJIbHBIM JIMCTKOM. IlocnegHt 
MapHeTabHOrO AHCTKA; 5 — MefuabHbI auMdatH- lNpeCTaBsAeT co60r10 JepHB: 
4eCKHH y3e/l; A—HapyXHawA OKpyKHaA NOWB3SAOWHAA OpIOLUHHbI nepeqHei CTeCHI 

apTepus; 6 — ruy6okad nopzB3qolWHan apTepua 2KHBOTA HM JIMIIb K KOHILy BH 


TPpHYTpOOHOH %XKH3HH = M10; 
oOHapy2KuBaeT Tonorpaduyeckyto OM30CTb K CeMeHHHKY. Orcioga uw pa3siMu 
MyTeH OTTOKa JIMM@bI OT BHCIlepanbHOrO MH MapHeTa/bHOFO JIMCTKOB CeposH¢ 
OOOIOUKH CeEMeHHHKa K PperHOHapHbIM MM@aTHYeCKHM y3uaM. 


VWucrHTyT HOPMasIbHOH HW MaTosornuyeckoli Tlocrynuo 
u3Hos0rH“H 29 1X 1956 
AxkayleMaH Me€fHUHHCKHX | HayK CCCP 


UHTUPOBAHHASA JIMTEPATYPA 


1H. M. Loreab, CpapyuterbHad anaromua, Pu3snoorHa ¥ apMaKOmOrHA KpPOBeHt 
HbIX H JIMM@aTHYCCKHX COCYAOB KpOBH H sHMdbl, Ka3anb, 2 (1904). 2? F. WU. Poangu 
Yponorna, 7, Ne 4 (1930). % A.C. yraa, C6opx. pa6or Kazaxck. roc. Mey. HHCT. P 
B. M. Monotopa mo H3yyeHHIO muMdaTHuecKoh cuctembl, 1940. 4 Il. C. Ycos, Jlumda: 
yecKkHe CocyAbl AKadparMbl H HX OTHOWeHKe K OpiowlHO NOOCTH BCBA3H C BOMpOcoM Oo B 
cpipaHnv, CII6, 1899. *T. M. Wocugos, Jlnmpatruueckan cuctema yenoBexa, Tom 
1914. 6 M.A. Bapou, 3 nayun. ceccua | Mock. meg. uuct., 1937. 7 J. A. Kano 
O6ujan aHaTOMHA WH PHSHONOrHA HM@atTHYecKOH cucTembl, 1952. ® WM. A. HotKun, Ki 
Mpocy O Mpovcxo*ZeHHH OplowHoOH BoAAHKH, J[ucceprauna, Knes, 1890. ® A. M. Kapna 
Bion. akc. 6von. H Med., 29, Ne 4 (1950). 1° B. HW. uaunenxo, Brom. 9kcn. 6n 
tee 35, Ne 4 (1953). 74 M. A.B apou, Tp. 5 Beecowsi. cbesqa anat., rHCTO/. 4 3MOpHO 
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— Aornayge Akagqemun nayx CCCP 
! 1957. Tom 1138, Ne 4 


IKOJIOFH A 


A. Jl. MARY 4YEBA, B. B. KOBAJIBCKHM u B. C. LIPAEP 


NPHCNOCOBUTEJIBHBIE H3MEHEHWS «HEYYBCTBUTEJIBHbIX 
NOTEPb BOJbly Y KAPAKYJIBCKHX OBEIL B PA3SJIAUHbIX 
~TEMMEPATYPHbIX YCJIOBHAX H MPH PA3PEXKEHHH BOJONOSA 


(ITpedcmaeazexo axademukom JI. A. Op6eau 29 X 1956) 


_ Buoxnmuyeckue peakilHH MW MpOueccbl, BOSHHKaIOIHe B Opranname B OTBeT 
[a BOSJeHCTBHA BHelUHeH cpebl H OOecneuHBalollMe ero nmpucnoco6meHHe K 
THM BOSJCHCTBHAM, ABJIAIOTCA BaKHOH CH3HONOrMyeCKOl XapaKTepHCTHKO 
Hla, OMpeeAlOWleH eCrO 2H3HECNOCOOHOCTS B Pa3sJIHYHbIX YCMOBHAX CyulecT- 
sOBaHHA (?,”). 

Boyublii o6MeH NocpeACTBOM HCMapeHHA BObI C MOBEPXHOCTH KOXKH H J[bIxa- 
€JIbHbIX IlyTeH HeMOcpeCTBeHHO CBA3aH C TePMOpPeryJATOPHbIMH mMporec- 
aMH, HEOOXOJ{HMBIMH JIA yYpaBHOBelUHBaHHA TensOBOrO OasaHca, o6ecneyeHHA 
MipeweseHHoro, XapakTepHOro JIA KaKOrO Ba %KHBOTHDIX JIMMHTa Temme- 
ATYPHBIX KOeCOAHHH BHYTPeHHeH Cpebl, COBMeCTHMOrO C MpOTeKaHHeM XKH3- 
[eHHO-BaXKHbIX IIPOIeccos. 

Y HeKOTOPbIX BHJOB KHBOTHBIX, HMEIOUIMX C1a00 pa3sBHTble MOTOBbIe 2KeNe3bI, 
eNOperyAWHA B YCJOBHAX BbICOKOM TeMMepaTypbl B 3HAYMTeIbHOM CTeneHH 
CYILECTBIACTCA 3a CueT yUalleHHOrO AbIXaHHA, YCHJIMBalollero HcnapeHHe 
Obl C MOBEPXHOCTH AbIXAaTeJIbHBIX MyTeH. Jia TaKHX %KHBOTHBIX THIMYHO BO3- 
[HKHOBeHHe TEMJOBOH OfbILIKH. Y KapakyJIbCKHX H HEKOTOPbIX Apyrux nopog 
Bell HACTYMJeHHe MoMMMHOe GbIIO0 OnHcaHO MuponospcKum (3), KauikapoBbim 
4) u ap. Ilo 3THM JaHHbIM, B KapKHH MeTHHH YeHb OBMa MOKeT MOcpef\cTBOM 
YalleHHOrO JbIXaHHA UcHapATd oO 100r BogbI B yac, TO OOecMeyunBaeT OTAALy 
Kono 50% Tensa. 

Hamu u3yyanvcbh y KapakyJIbCKHX oBell B XepCOHCKOH OOlacTH MpHcmoco- 
MTeJIbHbIe PeaKUMH Ha HeJOCTATOK BO/[bI, BbISbIBAeMbIe COJepKaHHeM OBEIL 
[a paspe>KeHHOM Boone (OAH pas B TPH AHA). OTOT BOMpOc MpepcTaBsAeT HHTE- 
ec IPH OPranusalluH BOAHOTO HW NacTOMUHOrO perxKuMa Ha MaJIOOOBOAHEHHbIX 
lacTOnulax. 

B pesysbTaTe MpOBeeHHBIX OMbITOB BbIABJICHbI CE3OHHbIe OCOOeHOCTH B IIpo- 
eKAHHH HeEKOTOpbIX (a3 BOAHOTO OOMeHA, YCTAHOBJIeHa CBA3b HX C TemIepaTy- 
ol BOSyxXa HU PUSHOMOrMYeCKHM COCTOAHHEM OBE, a TAK%Ke OXaPakTepHsOBaH 
i, peakiHii OpraHu3ma Ha orpaHHMyeHHe noctTynseHHA BosbI (°). B HacTostem 
OOOULCHHH H3araioTcs JaHHbIe 10 HCNapeHHIo BOb! [bIXAaHHeM B pa3sHble NepHo- 
ibI TOJa, a TAKXKE B YCIOBNAX paspexKeHHOFO BOAONOA, KOFa MOKET BOSHHKHYTH 
IPOTHBOpeyve Mey HEOOXOMMMOCTbIO OOeCHeyHTb Mpolecc! Tenopery ALM 
| COXPaHUTb HEOOXOAMMBI XKHSHCHHbIH JIMMHT BO/bI B OpraHHsMe. 

Onpenenenue KOmMYeCTBA BbIJbIXAeMO BOMbI MPOH3BOAHOCb y OBell Ha 
lacTOuule AHEM JBYMA MeTOaMH. 

1.Onpegenenue BHAHXAeCMOH BArH 0 oObemMy 
IpxaTeabHOnH BeHTHAAWHU. Ecan {HPHHATD, YTO HacbilljeHHe 
OJAHbIMH NapaMH BbIbIXaemoro BOsLyxa paBHo 100%, a TemMepatypa ero 61H3- 
‘a K Temmlepatype Tesla (y opt! 38°), TO B | M® sToro Bosylyxa 6yeT cofep2KaTbcrA 
5,7 r Bofbl. 3Haa TemnepaTypy H HacbilleHHe BOJAHbIMH MapaMH BAbiXaemoro 
o3yxXa, a TakrKe OOBEM [bIXATebHOH BEHTHAAUMH, IPHBeACHHbIM K TEMITe- 
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paType BJ bI Xa€MOro BO3s]lyxa (ompeyesaeTca ra30BbIM CYCTUHKOM, MpucoeHHer 

HbIM K HajleTOl Ha OBILy ras00OMeHHOM MaCKe), MOXKHO PaCC4YHTAaTb KOJIMYECTE 

BOMbI, BbIeMAeMOl OBLO MpH ALIXanuu, oO dopmyne Q=dss—qr. IIpunumea 

pater ae RNR 

a A =-.~~ = Ia€M: 
93g 40,7 Ugg; qt 100 Ut 100 U38 1 aes—oY Nowy 
ipa ; 4 \ 

QS Us (45,7 ~ 100 4 4 a G8=))/” 


rye Q — KOJIMYeECTBO BOJbI, BbIJeAeMOe OBLLOM MPH AbIXaHHH, Jzgg U qe — a 
YeCTBO BObI, COMepKallleecA, COOTBETCTBEHHO, B BbIbIXACMOM H BO BJ\bIXaeMO) 
Bosytyxe (Bce — Br/yac),f —TemnepaTypa BAbIXaemoro BO3sjyxa B °C; r— oTHG 
CHTeJIbHaA BaKHOCTb BbIXaeMOrO BOSyXa B Mpouentax; / — MaKCHMaJbHal 
BJIaKHOCTb B/{bIXae€MOrO BO3yxXa B I/M°; vs, — OObEM BbIJbIXaeMOrO BOSyXxXa 
m?/yac, IpHBeeHHbI K O6bemy pH 38°, v;—OObeM BbIXaemoro BO3Ayxa | 
mM3/yac pH Temmepatype t; « — KosPHUHeEHT TeNMIOBOrO paclUHpeHHA BO 
myxa, paBupli 0.0037. 

JlocTaTOuHO TOUHOe pellieHHe MOCTAaBJICHHOM 3aauH CBOAHTCA kK OMpejeJeHul 
OObeMa JbIXATeEMbHOH BEHTHALMH UU BMaAKHOCTH BAbIXaeMoro BO3sLyxXa. Yue 
WIXATEIbHOM BEHTHMALHA NPOBOAMJICA B TeyeHHe 5— 10 MH. y OBell B CTOAYE! 
NOJIOAKeHHH, Ha NMacTOuIe, B CepeMHE JHA; BMaKHOCTb BALIXAeMOTO BOSTYX 
olpeyesasacb MCHXpOMeTpOM BO BpeMs OMDbITa. 

2,.O0npegqgenenue BH AeNeHHA BO] bI norajome 
HH@€M e€ H3 BHU AHXaemMOro BO3AYyxXa. Ha opuly HafeBpaetc 
De3HHOBad MaCKa C BXOJHBIM H BbIXOJHbIM KJlanaHaMu, K TaTpyOKy mocweqHer 
IIpHCoeqHHAeTCA NocpescTBOM roctpHpoBaHHOl TpyOKH MpoTHBOra3sHaA KOpOOKé 
3anOJIHeHHad MOPOTHTememM BlarH (cHmMKaretb). KopoOxa npHkpenssetec 
PeCMHAMH K Wee OBI, He CTECHAA ee WBHXKeHUH. KomMuecTBO BbIAeeHHOH BOL 
OlpejesneTCA 10 YBeJIH4eHHIO BeCa KOPOOKH C NOFJIOTHTeNIeM 3a YYETHbIN NepHO] 
3a BbIN€TOM KOJIHUECTBa BylarH, NOCTYMMBINel C BAbIXaeMbIM BO3yxoM. I locnez 
HAA BLIYMCAeTCA M0 CpequeH AbIXaTeJIbHOW BEHTHJAWLHU, ONpesemAemMon B Haya 
M Kone onbita. [TpofqomKHTeIbHOCTb OMbITAa IPH NPUMCHEHHH STOH METOAUKH CC 
CTABJIAeT OKOJIO Uaca. 

B paOote B OCHOBHOM MIpHMeHsAJIaCb MepBaxd MeTOAUKa, TaK KaK JJIMTeEMbHO 
lipeObiBaHve B MaCKe MNIOXO NepeHOCHOCb OBMaMH. OfHaKO IPM HCMOIb30BaHu 
OOeHX MeTOHK OblIH NOYYeHbI JOBObHO OMSK Pe3yJIbTATHI. 


Ta6nuna 1 


BbijeueHve Bob AbIXAHHeM y KapakyJIbCKHX OBel (ONPeseneHHe MO fbIXaTeMbHOM BeHTY 


JILL) 
Oo E.xeqHeEBHBIA BORONON PaspexeHHbI Bogzonon 
os CuaKeHue 
E Bo tid Sia ee 
ia gs i= gen =< BbI.eeHHA 
3 oS 3 O38 ka BOJbI JbIxXa- 
Cpynna oper Mecay o 8 as Os 8 Bist ag 
o & He os & He os HHeM IIpH pas 
iS SON Bim os Bo) pee he 
S B ag g : a ag BS PexeHHH BOK 
z 2 | see] ff | & | FE] se | nos, % 
s | § |2se| 2 | 2 | 282) 82 
& > ons mx = Sas mo Se 
See Senate mere ete Se aE eee PST Te Pee OU PU SLEI EE We PEROT he we wets yo RETE oh 
Cyaruple, Hos6pb 6 28 12,5 80,6 46 9,8 24,0 21,6 
comepx. Pespan 6 30 9,4 8 35 8,1 28,6 12,8 
Ha nacrouuye Hos0ppb 9 40 11,6 27,6 40 11,3 26,4 4,0 
Tleka6pb 9 54 11,6 27,0 123 10,4 24,0 5 | 
Matt 18 9 16,0 36,0 6 13,7 31,2 13,3 
Ampesib 24 15 22,1 43,2, 16 21,8 42,6 1,4 
OxoruBuiueca, Mati 18 19 12,4 27,0 9 v4 20,4 24,4 
6e3 AIHaAT, Anpevib 20 38 15,4 30,6 56 12,8 24,6 19,6 
comepx Ha Mou 24 P| 21,7 44,4 30 16,6 31,8 23,2 
cT6uue Vion 29 10 2168 49,2 16 27,9 49,2 — 
COMePK. BCA 1O1b 20 10 8,6 18,6 10 9,0 19,8 _ 
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i , Lao mia a2 


I 
AMENEHHE BOM! WbIXaHHeM y KapaKYJIbCKHX OBelL (ONPezeeHHe Mp MOMOMA NoroTHTere;) 


3 ae 
euchmewias PaspexeHHbili Bozonoft _ 3 = 
EA 
9 Bo,onolt A0 BosoroA |nocie Bogonon | Ks S 
a ; a5 ¢ 
ral 1 S 5 = 9 
> ay 3 bas Eo 
2 é e Seg 
a 4 rae | 
[pynna open, Mecatt - = ay a Ho 0 a cS a S 
a 2 On re) 3 = ° ° oo 
Es & Spell =| a S ate a g 
‘is ite) oe QO Oo tay ° es oa st 
{ o 5  & 5 nes = go =O, 5 
o oF 2s 2 ee 33 
3) 5 5 5 og S| 
Bo ae Tare igs | Raat eT gn ag hae Toa 
‘ 2 g a Fe g a o z o as a 
B 7 ms ey ak eI c) = OF = 
yarHbple, co- | Hos6pp 8 8 17,8 8 41,7 9 i273 84,3 ed 
yep. Ha OxKTaSpp 12 17 | 18,9 8 | 415.6 9 | 24.4 | 17.5 | 37,2 
nacTOuuye Hos6pb 14 7 18,1 10 18,0 — — = 
AnpeJib 22 7 20,9 if 27,3 — 2,4 — 
KOTHBINHecA, Ampeuib 20 7 24,3 th 19,8 _ 18,5 _ 
coxepx. Apryct 22 3 21,3 5 19,3 — — 9,4 —_ 
Ha nacTOuue| Apryct 23 3 30,0 4 27,0 — 10,0 _ 


Kak BHAHO 3 Ta6n. 1 u 2, y OBell, HAXOAALIHXCA Ha OOBIUHOM e2KeHEBHOM 
ojonoe, CpeHee KOJIMYeCTBO Bar, BbIAeIAeMO TPH AbIXaHHH B MCCeOBaH- 
BIX TpaHHwax Temmepatypp! (oT 6 
0 29°), KoneOueTca oT 18 90 49 r/yac. pnd bees 

OnbiTp!, MpoBeJeHHble Ha pa3smH4- 

BIX pynmax OBel, (CyATHbIX H OKO- Ub 
MBIUHXCA), MOKa3bIBaloT YyCHJIeHHe 


5 
S iT 

pIXATCIbHOM BeEHTHIALHY uM OTAAUH 2 
OJ[bI C MOBbIIMeHHeM TeMMepaTypbt 
o3tyxa (cM. Ta6n. 1 n° 2). efile y 

Tipu ojMuakoppix Temlepatyp- & 
BIX YCJIOBHAX  OOHApPyKHBaloTcA 4 
asIH4HA Me@XxKy OBLaMH, HaXO,UB- 40 
IMMHCA B pa3ssMUHOM cbusHosornye- 8 4 
KOM COCTOAHHH: bIXaTeJbHaA BeH- 32 
WIAWHA H UcMapeHHe BOYbI y cysar- 
bIX MATOK 3aMeTHO Bbllle, uem y 2 
KOTHBLUMXCH. 


Y open, cofepxKamuxca Ha pas- 4 6 
@%KEHHOM BOooe, HCCIe,OBAHHA 
poBoquNHch Ha 3 feHb MocHe 
ofonos, B wepvHoq HanOosbuero 
euluTa BOAbI B OpraHy3me. B 9THX 
CIOBHAX BbIABJICHHbI€ IPH OObIYHOM 4p 
OJOMOe 3AKOHOMEPHOCTH: BOspacTa- 
we OTauH BOMbI JbIXaHHeM C [0- 
bIeCHHeM TeMIIepaTypbl H 3aBHCH- 
ee oe aeok ane 
Brien okesarenn suneneunn 9 IPLOrysa I” nusenpine seein, onpe 

? 

Obl OObeEMA BEHTHJIAIMH 3aMeTHO HHeM, OMmpeesIeHHOe MO AbIXaATeIbHOM BeEHTHIA- 
ee, 
ea OAD OTE Hele cep ann se wan — exe HeBHbIii BOMOMOH, TOHKHe— 
TbITOB pH pa3spexXeHHH BOONOA paspexexHbiit Bosonoii 
MccleOBaHHbIX HHTepBaslax TeM- 

epatypbl oxoquT fo 30% x 

axe Oolee. CneqyeT yKa3aTb, TO B OOMAaCTH Oosee BbICOKHX TeMHepaTyp BO3- 
yxa, Kora 3HayeHve [bIXaTeNbHOrO UCHapeHHA B MOfepxanHu TemlOBOrO 
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689 1216 BULA 28° 
Temnepamypa Ga30yxa 


6alaHca OCObeHHO YCHIMBaeTCA, pasJIMYHA B MHTEHCHBHOCTH OTa4H BOI Jbl 
HHeM Y OBell, HaXOAAWHXCH Ha PaspeXKEHHOM H e%KeHEBHOM BOJOT0e, NOY 
crmaxuBarotcs (puc. 1, kpuBpie J u ///, Ta6n. | u 2). 

Y opell, HAXOJMBIUHXCA Ha paspeXKeHHOM BOOTIE, ObINO MpoBeseHO Onpe 
JICHHe€ HHTCHCHBHOCTH HCMapeHHA BOsbI AO BOsoMOA Hu yepes 1—2 yaca TO 
Bpogonoa. B ofHOk CepHH ONbITOB HaOsIOJalOCcb ycHleHHe HcnapeHHA BOJbI 
5%, B pyro — Ha 38%, YTO MOXKET yKa3bIBaTb Ha CYWIECTBEHHYIO POJIb ABIX 
HHA HW CBASAHHOrO C HWM HCMapeHva B BbIPABHHBaHHH BOAHOrO OaaHca OI 
NOcTYNJeHuH OoMbWOrO KOMHYeECTBA BOJHI. 

YMeHbIUeCHHe HHTCHCHBHOCTH HCnapeHHA. BObI AbIXaHHeM B Csyyae pas 
XKCHHA BOJOMOA MpelcTaBAeT CMOKHbIM OTBET BCeErO OpraHH3Ma, B KOTOPbIM 
BJICUCH PAJ| CHCTeM H OpraHOB Tesla, B YaCTHOCTH — AbIXaTeJIbHbIM HM TeMJO 
IleHTpbI rouOBHOrO Mosra. HenocpefcCTBeHHO 9Ta PeaKI[HA OCYIECTBIACTCA CE 
*KeHHeEM O6beMa JbIXaTeJbHOH BeHTHIAUHH. B cHuy TeCHOH CBA3H AbIXaHH 
HHT€HCHBHOCTbIO OOMEHA BeLI€CTB 3TO MOXKET IPOHCXOHTb BCJIEACTBHE OCI 
JICHHA TIPOWeCCOB OKHCJICHHA UH, TCM CaMbIM, YMeHbIUeHHA Telmonpoxyky, 
IIpu Takux ycOBHAX CHHKeHHe TelJOOTAayH B COOTBETCTBYIOUIMX mpeyes 
BO3MOXKHO 6e€3 HapylleHHA TemOBoro OasaHca. 

H3mepenue peKTabHOH TemmepaTypbl MOKasasl0, YTO y OBEL, HaXOMAIMIHX) 
Ha pa3peXKeHHOM Bofonoe, TemnepaTypa Tesla Opiia Ha 0,1—0,3° Hy2Ke, 4eM| 
OBell, NOHBIUHXCA €KEHEBHO, TO TAK2KE FOBOPHT B NOJIb3y BbICKa3SaHHOTO IP 
NOJIOKEHUA. 

IJpopeyeHHble OMbITbI MOKa3bIBalOT, YTO y KapaKyJIbCKHX OBel, HeYyBCT 
TeJIbHbI€ MOTePH JbIXaHHEM H3MECHAIOTCA B COOTBETCTBHH C TeMIIepaTYPHBIN 
YCJIOBHAMH, PH3HOMOrHYeCKHM COCTOAHHeM MH HallpsxKeHHeM BOAHOrO Salant 
B uHTepBase Temnepatyp oT 6 fo 29° y oBlleMaTOK, HaXOJAULMXCA Ha paspemes 
HOM BOJOM0e, HCMapeHve BOJbI C MOBEPXHOCTH [bIXATeIbHBIX IyTeli HH«Ke, Yd 
y MOsyuaOWHX BOY eXeHEBHO, YTO, MO BCell BEPOATHOCTH, ABJIAeTCA pesyit 
TaTOM CHHKCHHA HHTCHCHBHOCTH OKHCJIHTeIbHbIX MpOWeccoB HM TeNNONpoLy! 
HH. 


BeecorsHblli HHCTHTYT 2%HBOTHOBOJCTBAa Tloctynuo0 | 


97 1X 1956 | 
LWMTHPOBAHHASA JIUTEPATYPA | 


1B. B. Kopaapcekuit, Yen. copp. 6non., 14,3 (1941). 7 B.B.Kopaapexku) 
H.C. Uyapruua, HW. K.Pxenumesexkuit, Yep. Oioxim. xypx., 33, Ne 3 (1954 
°C.B.Muponoapcksu ii, [po6a. skon. u 6HoueHon., Ne 5—6 (1939). * 0. H. Kat 
Kap OB, OcHOBbI 9KOJIOrHH 2KHBOTHBIX, 1945. °° B. B. Kopanbpckuit, A.J. lag. 
4eBa, KapakyneBoycTBo H 3BepoBoycTBo, Ne | (1951). 
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PH3HOJOrH A PACTEHHH 
H. 11. KPACYJIMH » H. M. MAHKPATOBA 


TPAHCIMPALWA KAK NOKA3ATEJIb NOPJIOUJEHHA BO/IbI 
KOPHEBOM CHCTEMOH JIPEBECHbIX MOPO) 


(ITpedcmaeaeno axademuxom A. JI. K ypcaxoeoim 10 XII 1956) 


; 


f B 1951 r. Hamu npoBogusocb OnpeseeHve TpancnupallHH yGoBo-AceHeBbIXx 
facaxkeHHi B CabcKoli Jaye (PocToBcKoli 061.), pacnomoxKeHnHOli B 30He CyXHXx 
cTeneH. Hacaxjenue nopocaesoe, Bospact —- 23 roga. B noymecke %KHMONOCTD 
ravapcKas. 

I]po6uaa nnomays I (ks. 18): cocras 9], 1c; nonnota 0,7—0,8. Mousa 

TeEMHO-KalluTaHoBas, nepexoquasd K syrospoH. Ilo xoqy pocta u nposxyKTHBHOCTH 
WpeBocToH mpHONH«KaeTcA kK Jy4WHM B Jaye. IIpo6uaa noma II: B Tom xe 
KBapTasie Ha MOBbIIMeHHOH yacTH pewbipa; coctaB 6/[, 49c; nomnota 0,5. 
[lousa cna6ocononuesatan. J{y6 yrHeTeHHblii, c ocma6eHHbIM pOcTOM; sCeHb 
xopolwero COCTOAHHA UH OOMHCTBEHHA. 
_ WHTeHCHBHOCTb TpaHcnupalluu ompesesasocb BecOBbIM MeTojoM JI. A. ViBa- 
HOBa e?KeJ[HEBHO B TeveHHe Bcero JeTa. [lomyyeHHble BeEHUMHbI Cpeueli 3a JeHb 
WHTeHCHBHOCTH TpaHcnupallun OpiwiH CrpyNNHpoOBaHb! No WeKaaM, HM BbIuNCeHAa 
CpeqHAA JHEBHAA HHTCHCHBHOCTb TpaHCnupalluH 3a KaxKylo JleKajly HIOHA, MIO 
H aprycta. 

Tloroga meta 1951 r. xapakTepH30BaJlacb OTCYTCTBHeM fox eH C Hauvasa 
wroHa. | VIII 3acyxa 6bla NpepBaHa OOWJIbHBIMH JOXKAAMH, C KOTOPbIMH B Teye- 
HHe 3 AHeH BbINaNo OKONO 35 MM OCaJKOB. 

B Hauvasie HIOHA TpaHcnupallua AceHA OblIa 3HAYHTeIbHO CHJIbHee TpaHc- 
nupalun 7yOa, mpuyuemM JA TO HW Apyrok NOpOsb!l HHTeCHCHBHOCTb 9TOFO Mpowecca 
He 3aBHcella OT YyCJIOBHH mpo“3pacTtaHua. C Toro xe BpeMeHH Hauasiocb 
flayleHue Tpancnupaunn. IIpu stom y o6eux nopoy 3a Nepnoy Sesfow Absa OHA 
B MeHbIUeH CTEMCHH CHH3HJaCb B JIYUIWUHX JIECOpaCTHTeJIbHbIX YCJIOBHAX, T. €. 
Ha mpoOHok nomaquy I. B 6onee *ecTKHX yCOBHAX MpoHspacTaHHa— 
Ha mpoOHoli nmomagu I] — k Kony 3acyxXu TpaHcnupalusA CHH3HJ1aCcb BecbMa 
3HaUHTeIbHO y OOeHX TOPO, HO OCObeHHO CHIbHO y AceHax. Harwagubim mpHu- 
3HaKOM OOOCTpeHHA BOHOTO pexXHMa AceHA OblO0 OOHApyKuBllleecA C cepe- 
JIMHbI HIOIA COCTOAHHe YCTOHYMBOLO 3aBAaHHA JIMCTbEB. 

Beakoe CHH2KeCHHE BJla2xKHOCTH NOUBbI HH2KE ONTHMAJIbHOrO YPOBHA IPHBOAUT 
K 3aMeJ\JICHHIO NOCTYMJeHHA BOLI B KOpHH pactenuii (1). MntencuBHoe pacxojo- 
BaHHe BOJ{bI Jy6OM, a OcOGeHHO ACeHeM, B MepBOli WeKafle HIOHA CBUAeTeIbCTBYeT 
O TOM, 4TO B Hayase JleTa KOPHH TOM HW [pyro NopoOsbl pacwosarayH B MOUBe 
3HAUHTEIbHBIMH BOJHbIMH pecypcamH. Ilocmeqyroulee Ke CHWDKEHHE TpaHclHpa- 
UHH SABHJIOCb pe3yJIbTaTOM BO3pacTaBeH TpyQHOCTH OObIBaHHA KOPHAMH 
BOJIbI BCIeACTBHeE TIporpeccHpyroulero OOeAHEHHA e10 MOUBBI. 

Upesppuaino ObicTpblii Temi MaqeHuA Tpanciupaluu sceHa (B pesysbTaTe 
yero C CepeJMHbI HIONA OH CTaJI HCHapATb caGee JyOa) yKasbiBaeT Ha TO, YTO 
IPH cBoelt BLICOKOM TpancnupallMoHHOl cnocobHocTH STa Mopofa (OcoOeHHO Ha 
mpo6uot nmomagu II) 6pina o6ecneyena Baron B HeJOCTaTOUHOH creneHu. ‘ 

Ha cone pesko yOpiBalollel TpaHcnupallun ACeHA JOBOJIbHO YCTOHUHBBIM 
XO], STOrO Mpouecca y AyOa Ha NMOMaqu I ceqyeT NOcTaBHTb B CBA3b C HeOMH- 
HAKOBbIMH YCJOBHAMH BoooGecneyeHHA O6eHX NMOpog. OueBufHo, ay6 3yecb 
D2i 


odecreyuBasics Bularoli NOUBEI Jy UWE ACeHA M HesaBucuMo oT Hero. Hao6opot, I 
mpodHolt nvoujaqu I] Ha6ofaBilleecd B XOfe 3aCyXH NOCNEMOBAaTeHHOe HM OU 
CTOuIb 2K KpyToe, Kak y ACeHs, NaleHve Tpancnupaluu yOa FOBOpHT O TOM, 4 
B J\aHHOM cJly¥ae YCIOBUA BOAOOOeCMeYeHHA KOPHEBbIX CHCTeM nyoa HW ACeE 
ObIIM OUCHb OH3KUMH HJM JlaxKe, YTO HCTOUHMK UX CHAOKeHUA BOJOM Obl OOM! 
Tokyu 1—3 VIII ysnaxnuiu nowy B cpequem Ha riyOuHy 16—18 cr 
Viz rpaduka na pc. | BHAHO, YTO yBua‘KH 

Ma/é- Uae HHe TOYBbI BbISBaJIO Y ACCHA CHJIbHbIH NOWbeE 
360 ‘ TpaHcnupaluH, OcOOeHHO B XYyAWIHX yeu 

f BUAX Mpov3pacTaHHA, rye nepeq npoxoxKy 

\ HHeM JOXKeH ero BOOOTAaya yaa JO MUAY 
i MaJIbHOrO ypOBHA. OgHako y2Ke BO ETOp¢ 
yleKayle aBrycTa 3TOT MOAbeM CMEHHJICH y AC} 
HA CTOJIb Ke pe3KHM MaleHHeM Tpanclahaa) 
Cpoeo6pa3HO OTO3BaJICAd Ha YBJlaXKHEH 
nouBpl zy6. B my4wnux ycNOBHAX Mpouspat) 
TaHua (Ha nomayn 1) BpmaBuine OCaqKH Fh, 
yCHIHIM ero TpaHcnupaluio, mocleqHusy 
Jlaxke H€CKOJIbKO CHH3Hacb. B TO xe a 
Ma Ha momlayH II] B pesymbTaTe Wow Leh Tpani 
cuupalua y yOa, Kak H y AC€HA, CKadKOO® 
pa3HO BOspocula, HO 9TOT MOJbeM Tak Ke Ou! 
CTpO Colles Ha HeT. fh 
Tak Kak paneeObiio ycTaHoBseHo (?), YTOHI 
MoWlayqH B BEpXHeM Cy10e NOYBbI (TOJILLMHOFO i 
CM) COJ/e@pXKHTCA MeJIKHX KOPelIKOB Jly6a 3H4! 
YHTeJIbHO Ooble, YeEM ACeHA, PaKT HEHCHON 
30BaHHA JyOOM Barn aBryCTOBCKHX Ocak 


| 

320 | 
: | 

i 


280 


240 


200 


160 


psd ‘ sbigiad z Chega MOXKET ObITb OObACHEH JIHUIb TEM, UTO B 3T 


Ahekadu BPeMA ero KOPHH, HaxOJAllWecA B MOBEpXHOC 
Puc. 1. Tpanenupauna my6a u scenss HOM CJIO€ MOUBbI, ObIIM JIMUIeHbI CHOCOOHG| 
B TeyeHHe sleTHero MepHona: | —Ha CTH BCAaCbIBaTb BOyy. OSecneyenne pacTeHH 
Tinpooxoit naomanu, J7—na II mpo6- Book B STOM CTyYae JOMKHO ObINO OCyIeECcTE 


HoH mnomanH. a4 —qy6, 6—sCeHb yeteca ToH YAaCTbIO KOpHeBOH  CHCTEMEY 


KOTOpad IIPOHH3bIBaeT Oosee rayOokne co 
mouBbl. Iloqo6uoe apnenve judtepeHiMpoBanHOH paOoTbI KOPHeBOL CHCTeMI 
y [peBecHbIxX pacTeHui Opnl0 oTmeyeHo eme A. II. Tonpexum (°), a mosque 
Apyrumu ucceqoBaTeamnH (4,°). | 

B xyqwux yCNOBHAX Mpouspactanua, rye y Ay6a yerTKo o6o3HagHIC} 
Tlepexoy OT JelpeccHH TpaHcnupalluu K CHJIbHOMY paCXOJOBaHHIO BOJbI, ocayK 
NpOHHKIUIHe B MOUBY, ObIIM B NOJHOH Mepe HCNOIb30BaHbl HECOMHEHHO JIMMY 
OnaroqapA NOBePXHOCTHOMY 3aseraHHlO JeATebHOM YaCTH KOPHeBO cucTeME#| 
nya. | 

CneqopatebHO, Ix O6ONX yCNOBHH MpouspacTranua omeHKa BOJOMOTIC| 
WlarouleH AeATebHOCTH KOpHel WyOa u ACeHA, CeMaHHad Ha OCHOBaHHU TpaHcl! 
NMpaluu TOK MU Apyrok MOposs! B 3acyWNMBEIi NepvoR, NOATBepxKaeTcA NPOABy 
Je@HHeM 9STOrO %Ke Npowecca B NepHOA YBMaxKHeHHOTO COCTOAHUA BepxHer]) 
TOpH30HTa NOUBbI;H XOpolllero oGecneyeHHa Baro HaxXO_MBUINXcA B HeM 
KOpHeii. : 

Takum O0pa30M, B J[€ATeIbHOCTH KOPHEBbIX CHCT€M KOMIIOHCHTOB CMeLIeHH S| 
B JIYYWMX YCNOBMAX MpOM3pacTaHHA MOXKHO YCMaTPHBaTb MIpH3HakM BepTH4 
KaJIbHOM 30HaJIbHOCTH. B xyQMX ycOBAAX NpOMspacTaHHA JeATeMbHOCT KOP 
HEBBIX CHCTeM OOeHX MOPO MO BOAOAOOLIBAHHIO B OCHOBHOM IIpoTeKaeT B noBepx4 
HOCTHBIX CJIOAX TMOUBBI. 

IIpeacTaBiaeT MHTepec comocTaBNeHHe MOJyYeHHEIX B TMocneqHem cayuae 
NO MHTCHCHBHOCTH TpaHcnupalluu WyOa v ACeHA 3a TPH MOcMefOBaTebHbIe WeKay 
Abl, MPHXOMsAU\HecA Ha KOHELL 3aCyIINMBOrO NepHofa, «BIaxKHbI» nepuon Fy 
HECKOJIbKO MOCNeyIOMlUxX He (Ta6n. 1). 
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Kak sBuguo 13 Tabn. 1, B pesyJbTaTe BbIMaeHHA OCaAKOB TpaHcnupanna 


TlepBol Aekaye abrycta yBeAMYHNaCb 10 CpaBHeHHIO C NocueqHell Wekaou HOA 
‘ACEHA B 4,6 pasa, a y qyOa TombKO ByBOoe. Bo BTOpOH JeKafe aprycta, Kora 
AAYHTeNbHAA YaCTb NOCTYNMBIWeH B MOUBY Bar BepOATHO Oba y2Ke u3pac- 
ooBana, TpaHcuupalua sce- 
A MIpeBblillaia HauasIbHy!O B 


Ta6uuna 1 
0 pasa, a ftyOa —TONbKO B 


3 pasa. MurencuBuocTp Ee ei i ee TO u 
- im MOcJe TIpOXO*K JeCHHA Ow Teun B Mr Ha T JIHCTbeEB 
TIpupeyenbie (aHHble moKa ¢B 4ac) 

AIBalOT, TO ACeHb B 3aBMCHMO- 

fH OT BUAHKHOCTH NOUBbI CHO- Moab Apryct 

OCH H K KpaHHeMy OrpaHvye- 3-a WeKana 1-a eKkana 2-a ekana 


iO TOTpeOsleHHA Baru, H K 
CTOUHTEIBHOMY €€ paCxOjO- . Ilys | 110 (100%) 
anuto. HecomHeHHo, JjaHHoe ‘ceHb 78 (100%) 
JecTOATeMbCTBO B JlecopacTH- 

NIbHBIX YCIOBHAX THMa Muomaqu II yenaer sty MOpoyy onacHbIM KOHKypeHTOM 
6a B OopbOe 3a Boxy. Buy yrHeTeHHbIX, YaCTO CYXOBePUIHHHbIX JlepeBbeB Jy6a 
€]H IPAMOCTBOJIDHBIX, XOPOWO OOJIHCTBeHHBIX J[epeBbeB ACeHA HaryAqHo 
WTBep2KaeT STOT BBIBOJ. 

Uto Ke KacaeTca JYYWX YCOBHY MpouspacTaHHA, TO 3ecb B MepHoy sacy- 

4 KOHKYPeCHTHBIX B3aHMOOTHOUIeCHHH MeXxKy AyOOM H AceHeM B Tmporecce AOObI- 
AHHA BObI HEIb3A ObIVIO MOAMeTHTD. 
Bce 3J10%XeHHOe NO3BOJIAeT CUHTAaTb, YTO JaHHbIe O TpaHcnupallun ApeBec- 
IX TOPOR pH H3BeCTHOM CO¥eTAHHH CakTOPOB MOrojbl MOryT aTb OObEKTUB- 
3€ WOKasaTeH JeATeJIbHOCTH KOPHEBbIX CHCTEM H BbIABHTb HX (PYHKILHOHAJIb- 
sI€ OCOGeHHOCTH KaK OpraHOB BOJOMOrOWeHHA. TeM CaMbIM OTKPbIBaeTCHA BO3- 
QKHOCTb K OCBeII€HHIO BaKHO"O JIA CTeMHOFO JIecopasBeeHHA BOTIpPOca O B3a- 
OOTHOIIe€HHAX COBMECTHO TpOH3pacTalowlMxX JIpeBeCHbIX NMOpoy B mpowecce 
ObIBaHHA MMH BODHI. 
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PH3HOJIOLE 


H. A. HTHHA 


PEAKUMWSA CEPLA FOJIOBACTHKA HA ALLETHJIXOJINH 
(I]pedcmaeaexo axademuxom JI. A. Opbeau 2 XI 1956) 


Vutepec K HccleqOBaHHI0 peakIHH Ha alleTHXONHH PasBUBaIOMleroca cep, 
TOIOBaCTHKa BOSHHK B CBA3H C OOHApy2KeHHBIM Hamu ele B 1940 r. nomomKUTEK 
HbIM XPOHOTPONHbIM BJIMAHHeM 9STOFO BelecTBa, paBHO Kak M Osy2Kjalo 
HepBa, Ha CepAue B3pocoH MuHOrH H ee HUMHKH (*,”,”) *. EcrecrBeHHo 6b/ 
BbIACHHTb, He MpOABIAeT JIM CepAue y Ooee BbICOKO OPraHH3OBaHHbIxX T1034 
HOWHBIX MOAOOHOe Ke OTHOMWeHHE K ALleTHJIXOJMHY Ha PaHHHX STamax CBOE 
OHTOTeHESA: ) 

B nactoasueH paOoTe MbI OCTaHOBHJIMCb Ha Cepflle FOOBaCTHKa JATY 
Kpatkue CBeeHHA O JeHCTBHM alleTHJIXOJIMHA Ha pasBUBalolleecaA cepyue th 
*KuBOTHOrO JaHbI B; A. UlugnoscKum (°). | 

O6bekTOM UCCIeMOBAaHUA CHyKUIO cepyue rosoBacTuKa R. inate 
Ppa3HbIX, riaBHbIM OOpa30M paHHHX, 9Talax onTOreHesa. TPoOBaCTHKH BbIBOH 
JIMCb B saOopaTOpHH MyTeM MCKYCCTBEHHOTO OMVJIOJOTBOPeHHA HUKPbI, B3si 
OT CaMKH, IpeABapHTeJIbHO CTHMYJIMPOBAHHOH HHbeKIMAMH SKCTpakTa Hb 
(pusa. Pexum NWTaHuaA HU [pyrve yCIOBHA, HeOOXOAMMBIe JIA HOPMAJIbHG 
Pa3sBHTHA TOMOBACTHKOB, ObIIH paspaOoTaHbI B HallleM HHcTUTyTe J. M. II 
CellKOH. | 
PuTM, XapakTep H MOCIeAOBaTebHOCTh COKpallleHHh cepyua HaOmofal} 
C MIOMOUIbIO CTepeOCKONHYeCKOrO MHKPOCKOMa Ha HM30JIMpOBaHHOM Ipenapa 
a Take, KOra STO OblvIO BO3MOXKHO, Ha WeIOM, HENOBPexXeCHHOM XKHBOTH4 
Metoquka H301aHM cepyila 3aKouaacb B clefqyloulem. Y romosactuka, | 
MeUeHHOTO B HeOONbIOM O6beme pactBopa Punrepa Just XOMOMHOKPOBHBIX 4 
cTekle MO, TyYOYCOM MHKPOCKONA, OCTPbIM Tla3HbIM CKaJIbIeeM TYJOBHIE P 
pesaslocb NomepeK; Kayf{aIbHast NOMOBMHA YlalAlacb, a OT Nepequelt oTce} 
JaCb UACTb POJIOBbI paspesoM BiepesH ria3 u Toe yaianacb. Ilyrem nepe 


cTeHKa Tela paspesalacb BAOMb, TOHKAA IWIeHKa KOK OCTOPOKHO ylanany 
CO BCeH NOBEPpXHOCTH, MOCIe uero yaNAINCh TakxKe 3aHAA cTeHKa Tena c | 
pesKOM MO3ra, OCTaTKM MMUeBapHTembHOK TpyOKH H HeveHb. [Ip stom cep, 
oOHaKaslOCcb, a IYTeEM yaJIeHHA BCeX OKPYXKalouluxX TKaHell OHO Morso 65} 
NOJIHOCTbIO H3O0/IMpOBaHO. OOLINHO MbI OCTAaBJIAJIM HeOOMbUIOe KONHUeCTBO 
CTOPOHHUX TKaHeli, BO M30exKAaHHe NOBpexeHHA Cepia M JIA coxpaner| 
€CTECTBEHHOFO PaciONO*KeHHA wacTeli cepa NO OTHOMEHHIO Apyr K Apyry (rf 
MOJIHOM Y]laJieHHH OKpPyKarouluX TKaHeH H30rHyToe cepyxue BbITATHBae4 
B IIpaAmylo TpyOKy). 
Pactsop Puurepa, B koToppili Obl NOrpyxKeH Upenapat, Bpema OT Bpemé 
CMeHSAJICH MMMeTKOH Ha cBexKHH. Onpejeminoch BpeMA, B TeyeHHe KOTOp 
cepyue npojembiBaeT 10 coKpalleHult B UHCTOM COJIEBOM pacTBope H HOcse CME 
ero Ha pacTBOp alleTHIXOHHA TOM WIM WHO KOHWeHTpayun. Ojnospemer 
OTMeYaJIMCb H3MCHEHHA CHJIbI COKPalleHHA, NWocmeqoBaTeNbHOCTH 6ueHUt 


* = 
B 1956 r. Te xe WaHHble ObINH ONYONHKOBaHbI CKaHAHHABCKHMH yueHbIMH (8) 6e3 3 
MHHaHHA Hallux paodor. i 
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ABIX OTHCJIOB Cepfila, IKCTPacHCTOJbl H JpyrHe H3MeHeHHA B JleATeMbHOCTH 
Oprana; B Clyyae COKpalleHHA PasHbIX OTYeOB He B OJHOM pHTMe TocsejO- 
3aTEJIbHO OlpefeA0Cb Bpemsa 10 cokpalenuit cuHyca, mpeycepquAa, *Kesyou- 
<a, apTepHabHoro KOHyca. 

PesyabTaThH uccnegoBauuag. B namux YCJIOBHAX BITepBbIe 
WYAaBaOcb BHJeTb Cepue B Hayate 7 JHA OT MOMeHTA OMJOAOTBOPeHHA UKpbt, 
sora AIMHa Tela rosOBacTHKa Oplvia He MeHee 5,5 MM. Cepyue npeycTaBaado 
oOo Oe0BaTy10, HECKOJbKO H30rHyTyI0 TpyOKy. Y rosoBacTHKOB, He JOCTHr- 
HX K STOMY CpOKy JWIHHbI 6 MM, cepye He COKpalalocb HH in situ, HH B H30- 
HMPOBaHHOM COCTOAHHH; OHAKO y TOJOBACTHKOB, JOCTHIIUHX STOO pa3smepa, 
“pasy Nocyle W3OJIAUHH HIH Mocse pala CMeH PHHTepOBCKOrO pacTBOpa HauH- 
dasicA HeperyApHbIM puTM (2O—35 pa3 B | MHH.), MOCTeMeHHO 3aMe)VIAIOULMLICH 
‘M0 BpemMeHHOH OcranoBKu. Uacto cepus cokpallenuli BOSHUKasa TObKO B MIpo- 
sMecce CMEHbI COJIEBOrO PacTBOpa Ha HOBY1O NOPHid, T. €., OUCBHAHO, B pesystb- 
jraTe M€XaHHyecKOrO pa3sparkeHuA, K KOTOPOMy cepjle Ha paHHAX 9Tanax pas- 
BHTHA OYeHb UYBCTBHTeIbHO. 

Ha stoi craquH pa3BHTHA cepyle He pearupoBaslo Ha alleTHIXONHH B KOH- 
(CHTpaluAX BUNOTb oO 10%: ycraHOBHBILIMlicA BpeMeHHO PHTM He H3MeHsVICA, 
TIpH ero OTCYTCTBHH He BO3HHKAaJI B YCJIOBHAX OCTOPOXKHOM CMeHbI KHAKOCTH. 
YBCTBHT€JIbHOCTb K Aall€THJIXOJIMHY, KaK H K ajipeHasIMHy, OTCYTCTBOBaJa H 
Ha 8 JleHb pasBHUTHA. 

Ha 9-10 yenb, Korga una Tesla roMOBaCTHKOB JocTHrasa 8—10 mm, cokpa- 
WeHHA Cepjila Kak B Tele HeNOBpexXAeHHOrO FOMOBACTHKA, Tak H B H30JIMpOBaH- 
HOM COCTOAHHH OBI peryJApHble, O€3 OCTAHOBOK; PHTM Y Pa3HbIX IK3EMIIAPOB 
paBusasics 45—65 OuenuaM B | MHH.; HaMeyaIOTCA H HaYMHAIOT POPMUPOBATHCH ye+ 
ThIPe COKpalllaioulUuxcA OTAesla cepa: cHHYC, Npeycepyne, *®esyOUeK H.apTe- 
pHaibHbl KoHyc. PeakuuHa cepa Ha alleTHIXOJIHH Ha STON NepBOM cTaqHu 
Pa3BHTHA PeaKTHBHOCTH HIM elle COMHHTEIbHAa, HIM IIpOABJIAJIACb B CBOeCOpa3- 
oH dopme: TopmoxeHHe PHTMa MOrJIO BO3HHKaTb HJIH OTCYTCTBOBATb IIpv 
HUX HW TeX Ke KOHIEHTPAaUHAX alleTHIXOMHHA, a MHOa VW afpenayuHa, Han 
axe Ip cmeHe yHcTOrO ComeBoro pacTBopa. B Apyrux clysaax TOpMOkKeHHe 
HaOsiOfaloOcb TONbKO MpH TepBol Npobe alleTHXONHHA sOOOH, fake OUCH Ma- 
JOH KOHUCHTPalHU, a TOBTOPHOe MpuMeHeHHe TOM 2e HIM Goee BbICOKHX KOH: 
MeHTpallHi BellecTBa sddekTa He JaBano. UacTo cepa rouOBacCTHKOB STOTO 
TlepHoya pasBuTHA pearHpOBaJIN OMHAKOBbIM JIETKHM TOPMO2KeHHeEM Ha OUCHb 
OoNbUIOH JuaNa30H KOHIeCHTpallHH uccylefyeMoro BelljecTBa, He jlaBaH -OcTa- 
HOBKH Jlaxke pH KOHUeHTpauuAx 10° *—10-%. Tonbko B peqKUX CiyyanX MOKHO 
ObIIO HaGOfaTb MOMHYIO OCTAHOBKY Cepylla HW JOCTaTOYUHO BbIPaKeHHY!O Mpo- 
TMOPIWHOHAIbHOCTh TYOMHbI TOPMO2%KeHHA MPHMeHAeMOM KOHIEHTpallHn. 

— C12 no 15 jeHb pa3BHTHA TOJOBAaCTHKOB PHTM Cepia MpOOJLKaJ! NOBbI- 
matpea ¢ 60 yo 100 coxpamennit B 1 Muu. Ha 970M, BTOpoM, 9Talle pasBuTHA 
PpeaKTHBHOCTH Hapsy c cepAuaMH, Bce elle OOHAPyKUBAIOWMMH HEMOCTOAHHbIe 
HH cBoeoOpasHble peakWHH Ha alleTHIXONMH, XapakTepHble JJIAt Haluero Tep- 
BOrO TepHOa, Bce Yale HAYMHAIM BCTpeyaTbCA cepa, OMMO3HAYHO pearn- 
POBaBIIHe Ha MaJbIe KOHIeHTpalun sToro BeujectBa (mopor 10° °—10™*) OTUeTIMs 
BbIM TOPMOXEHHEM PHTMA UM JWIHTebHO OCTAHOBKOM NpH KOHNWeHTpanun 107% 
W BbIlle; STA TOPMO3HAA peakIHA MpeAOTBpalllalach MaJIbIMH KOHI[CHTpaluAMh 
aTponHna. Raia 

B mpouecce Jaibuelitero pasBuTHA POMOBACTHKOB NOCcNeqHAA cpopMa Top- 
MOSHOrO BJIMAHHA alleTHIXONMHa Ha Cepfle CcTasla OODIMHOH HM COXpaHsAJach 
KO MeTaMopdo3a, KOTOpbIi B HalliMX YCNOBHAX HayHHaJIcA IIpHOJH3HTeCJIbHO 
e 60 qua passutTusa. Ilopor qelicTBua, Kak MpaBHO, MOBbIIMAICH AO KOHMeHT- 
pauuu 10-8. Ojnako B TeyveHHe Kak pesbIAyulero, BTOporo, Tak HM NocMeqHero; 
TpeTbero, TepHOJOB PasBHTHA PeaKTHBHOCTH K AILeTHJXOJIMHY YaCTO HMewa 
Me€CTO JIHMIUb KPaTKOBpeMeHHad OCTAHOBKAa B TeveHHe HECKOJbKUX CeEKYHA, BCME) 
ga KOTOPOM CepfleOHeHHA BOSOOHOBIAINCh, a HHOTa H 9TA KpaTKOBPeMeHHay 
OcTaHOBKa JlaxKe Ha OouIbUINe KOHIEHTpalHH alleTHIXOMMHAa OTCYTCTBOBAIA; 
HM peakuMa- OrpaHv4yNBasacb: ypexKeHHeM PHTMa. un . 
14* 93% 


Yoke 43 H3JIOKCHHOO BHO, YTO XapakTep peaKkI[HH cepa TOJOBAaCTHK} 
Ha alleTHIXOJHH OYeHb pasHoodpasen. B oqHux cLyyadxX OFPpOMHBIH AManasc 
KOHUeHTpallui, wHOrya oT 10%? yo 10°, MoxeT BbISBaTb TOJIbKO HeOOMbIO| 
MOUTH O/MHaKOBOe YpexKeHHe PHTMA; KaK OpblIO yka3aHO, STOT THI pearupoBe 
HUA XapakTepeH JI MepBoro WH. Havala BTOpOrO NepHOAOB pasBUTHA peakTH 
Hoctu. B Apyrux cayyaax, IPH NpHMeHeHHM JaxKe 3HAYHTeJbHbIX KOHICHTP; 
uit, CepueOHeHHA OYeHb ObICTPO BOSOOHOBAIOTCA MOce OCTaHOBKH HJM pet) 
KOLO 3aMe]VICHHA, JWIALIMXCH, BCerO HECKOIbKO ceKyHA. Hakouell, B TpeTbuXx,-: 
BO BpeMA JeHCTBHA ALeTHIXOHHA CHHYC MOKeT MpOfoKaTb COKpalllaTbG 
B HCXOJJHOM PHTMe WJM TOJIbKO B He3Ha4dHTeIbHO Oovlee peKOM, a *XKeYAOUE! 
u apTepHabHbIt KOHyC—B J{pyroM, Oosee MeJVIEHHOM; BCTpeyaJIHcb CJy4all| 
Kora BCe CepAlle OCTaHaBJIHBaJIOCb, a CHHYC WIM TOJIbKO OMMH yuacTOK B e 
o61acTH NpofomKa cmaObre COKpalleHud B HCXOqHOM pHTMe. Takue spexTi 
HaOslOaucb Ha Cepax BTOpOro HU TpeTbero NepHOAOB pasBUTHA PeaKTHBHOCT: 
K alleTHIXOJIMHY. 

Jo usBecTHoli creleHv pa3s0OpaTbca B MpHunHe Ooo BapHaOuJIbHOCTY 
pesyJIbTaTOB JleHCTBUA alleTHAXONMHA Ha pasBHBaloleecA cepyle Momoraks 
HeKOTOpble HaOwofeHHA u onbiTE!. []pexye Bcero OpluIO OTMeYeHO, YTO KOry 
cepyile NpoowmKaeT OUTHCA B OOMbIIHX KOHUCHTPaHAX alleTHJIXOMMHA, BOJTHL| 
COKpallleHH YaCTO MeHAeT CBOe HallpaBsleHHe; OHA HaYHHaeTCA He C CHHYCe' 
Kak OObIUHO, a Ha rpaHulle IpefcepAuad HW #WKeNyouka HW pacnpocTpaHnsAertca B OG 
CTOPOHbI, HJIH Ke BOSHHKAeT MOHOCTHIO OOpaTHbIli pHTM — Cc KOHYyca K Oy bOycy 

IIpu oTmpipaHuu cepa, AIMTeIbHO OCTAHOBMBIerocd MO] BIMAHHeEM alia, 
THJIXONHHA, MpHXOAWOCb HeEOMHOKpaTHO HaGmOJaTb, YTO CHavasa HawMHad 


yaeTCH XKeyOUeK MH, HaKOHell, Mpeqcepque HU CHHYC, a PHTM OJHOBpeMeH 
yualllaeTca; Mocle STOrO HallpaBsIeHHe BOJIHbI COKpallleHHA MeHAeTCA Ha OOBIY 
HO€—OT BeHO3HOrO CHHYyca K apTepHasIbHOMYy KOHYcy. il 

B Kounue OMbiTa WIM Ha pyro JeHb Nocse H30AWMH Cepia HHOra MOKH| 
OblIO HaOOaTb HE3aBHCHMbIMi PHTM pasHbIX ero OTIeOB. ITO OOCTOATEbCTEY, 
HCHOb30BaOCh IA HCCIeOBaHUA JelCTBUA alleTHIXOMHAa Ha PHTMUUeCKy!| 
AKTHBHOCTb Pa3HbIX OTJeIOB cepa romoBacTukKa. C sTow %*xe WebIO B Apyru 


ABYX OTJeNOB. [lepepeska mo rpaHHle mpeycepyqua c *KemyOuKom coxpaHa| 
MIpexXHHH PHTM CHHYCO-aypHKYyJIAPHOM 4acTH, B TO BpeMA KaK X%Xesyouey 
C KOHYCOM IIpOfOJIKaIM COKpalllaTbca, HO B Oosee pefkom puTme. Mcnpitrann4 
N€HCTBHA PaSHbIX KOHICHTPalH alleTHIXONHHAa OMHO3SHAYHO NOKa3sasIN 3HaUury 
TeJIbHO Oosee BbICOKYIO YYBCTBHTeEMbHOCTb CHHYCO-aypHKYJAPHOrO KOMIMIeKCH 
lO CpaBHeHHIO C KOHYCO-BeHTpHKYJIApPHbIM. OryleneHHe CHHYCa OT OcTasbHOr) 
cepa, B clyyae Kora Oblwia yCTaHOBeHa OTYeTMMBad TOPMO3Had peak 
ieloro cepa Ha alleTHIXOJMH, MOKa3aI0, 4TO HaHOoee UyBCTBUTeJbHbI 
K AIleTHJIXOJHHY ABIAeTCH peqcepque. 

STO JeMOHCTPHpyeTcA ONBITOM, OCYLECTBJICHHBIM Ha Cepflle roOBaCTHKY 
(14 qeHb pasBuTua, quuHa Tena 13,1 mM), y KoTOporo xemyqOueK Ha pyro 
ACHb NOCe H3OMAUMU Cepia COKpalljasicA HesaBCHMO OT Npegcepaua. 30m} 
POBAHHBIM AOMOIHHTEIbHO Paspe30M MO CHHYCO-aypHKYJIAPHOM rpaHulle BeHOs 
HbIH CHHyC COKpalllaica c yacroroh 90—100 pa3 B 1 MuH., Mpegcepyque 75— 
85 pas B 1 MHH., a *xenyqouek — 60—65 pas. AueTHIXOnHH B KONUeHTpauua tf 
10°°—10°? BpisBan mpexoyally!0 OcTaHOBKy UpelcepAud HM He OKa3an HUKaKOr 
BIIMAHHA Ha PHTM HM xXeyfouka, HH cHHyca. Konuentpauua 10°° BpisBan) 
AAMTCNbHYIO OCTAHOBKY IpeqcepquA WH KpaTKOBpemMeHHy!o — cuHyca. Averua 
XOJIMH B KOHWeHTpanun 107° u 10“ npuBea u CHHYC H MpeycepAue K ANMTEMbHO: 
CTOHKOH OCTAHOBKE B J{MaCTOJIe, a PHTM KeyOUKa arxke HECKOMbKO, yuacTHJICH 

OTH JaHHEIe O JerKoi OOpaTumocTu cepqeuHOro PHTMa y rOOBaCTHKOB, O CHJIbi 
HO BbIpa2KeHHOM aBTOMATH3Me Ke yOUKa HW aPTepHaAbHOFO KOHYCa HM O Kpalin 
c1a60H YYBCTBUTeIbHOCTH STHX OTIeENOB K alleTHJIXOJIMHY MOMOraloT NOHAT 
MHorooOpasHe (bopM peakuHH Wenoro cepa Ha alleTaxonun. IIpu taku) 
CEOHCTBAX Pa3BHBalOlleroca cepa alleTHXOJIHH MOKET BbIKIIOUHTb CBOHE 
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2PMOSHBIM BJINAHHEM YYBCTBUTEbHbIe K HEMY OTJ[€JIbI, a AKeYMOVeK HU KOHYC 
YAYT UPOAOMKAT CBO PHTM, HM OCTaHOBKH cepa B NeOM He Mponsoiizer. 
| APYPHX CAydaAX 3aTOPMOXKeHHBIM MOXKET OKasaTbCA TOKO Tpecepyque, 
TO Bp€MA Kak CHHYC OyfeT NpOOMKATh HCXOAHBI PHTM, a 2%KemyOUeK H 
OHYC, MOCM€ KpaTKOBpeMeHHOH OCTAHOBKH, OUTHCH B CBOeM, Oovlee peKOM PUTMe. 
Tlowyuennpie B HacTosmel padote Jannpie CBHJ[€TEJIbCTBYIOT O TOM, UTO B 39MO6- 
MOreHese JATYWIKH HET CTAaHH yualllalollero BIMAHUA aleTHIXONMHA Ha cepsue 
HEOM, HaJIMUMe KOTOPOH MOXKHO ObIO MpeAMOMOKUTb BCBASH C yuallaloulHM 
eHCTBHeM STOTO BelecTBa Ha cepyue MuHOrH. Kak Mb yOequIucb, peakHA Ha 
HETHIXOJHH TMOJIHOCTbIO OTCYTCTByeT Ha PaHHHX 9STallaX pasBHTHA cepAlia, 
B JabHeiiuemM Mpoucxo,uT PopMUpoBaHve HM ycueHHe TOPMO3HOH peakILHH, 
apakTepHOl Js B3pocmoro »uBOTHOrO. Ham yyamocb OOHAPpy2XKHTb TOIbKO 
HEHb C1a00e MOOMKUTEMbHOe XPOHOTPOMHOe BIMAHHE ACTHIXONMHA Ha 30- 
MpOBaHHbIi %*KeNyqouek cepaua. Ha cepque sMOpuona KocTucTOL pHiOp Apm- 
pour (*) ONvCa KOHTpakTyponogoOHbIi spdeKT 3TOFO BeLIECTBAa, BO3SHUKalo- 
Hi, ONHAKO, BCwef 3a OOLIMHBIM TOpMoxeHHeM. JlelicTBHe alleTHIXONMHA Ha 
epAWe 3apOfblllia HH3WIHX, XPAMLeBbIX pbIO HHKEM He HCCJEMOBaOCb. | 
~Moxno mpeqnonoxKuTb, 4To yuamlalomuit aleTHmXONMHOBDIE MeXaHH3M 
apakTepeH TOJIbKO JIA Cepflla MHHOrH WH He COXpaHHJICA MpH pasBHTHH 
epila NO3BOHOUHbIX H eFO HHHepBallHH, XOTA Cepjle MHHOIN B CpaBHH- 
CIbHO-MOp@OJIOrHYeCKOM TlaHe SABJIAe€TCH HECOMHCHHBIM pOOHavaJIbHHKOM 
epAlla OCTaJIbHbIX MOSBOHOUHHIX. C J[pyroli CTOPOHbI, PYHKILMOHAJIbHbIe CBOLH- 
TBa Ce€pJeyHOH MbIIUbI MHHOFH HE ABJIAIOTCA EMHHYHbIM ABJIEHHeEM — corsiac- 
O HallIHM JaHHbIM, HM COOTBETCTBYIOT CBOMCTBa XPOHHYeCKH JeHepBHUPOBaHHOro 
SMOpHOHaJIbHOrO JHMcaTuyecKorO cepjua sarywku (°,°). ) 
Tlostomy JlorHuHee MpesMosO*KUTb Ypyroe, a HMeHHO, 4TO B Mporecce 3Bo- 
FOUHH NOSBOHOUHBIX B PYHKUHOHAIbHOH XapaKTepHCTHKe UX cepa MpOH3s0- 
I€JI KaKOH-TO CYyIeCTBeHHbIN CBUT, B CHsIy KOTOpOro OsyxaloMlHH HepB u 
HeTHIXOJHH IpHoOpedH TOPMO3Alee BIMAHHE Ha J[eATeJIbHOCTb STOFO Oprana. 
ABH STOT JONKeH Obl MpOMsOlTH Ha paHHeli craquu 9MOpnoreHe3sa A peBHUX 
O3BOHOUHBIX, B CHJIy YerO CTaHA “MHHOAKbErO Cepsa» BHINAaa U3 9MOpHore- 
e3a Oovlee BLICOKO OpraHH30BaHHbIxX (opm. Kak H3BecTHO, MOpoOrH aBHO 
OeuIHCb, YTO NOBTOPeHHe MPH3HaKOB MpeKOB B OHTOTeHe3e MOTOMKOB IIpo- 
CXOJHT JlalekO He IIpH BCeX THNAaxX pasBHTHA. 
VWuctuTyT SBOuIOWMOHHONM dusuonoruu Tlocrynn.10 


um. HM. M. Ceyenosa 29 X 1956 
Axazemuu HaykK CCCP 


UHMTHPOBAHHAA JIUTEPATYPA 


1H. A. Aruna, Bis. ken. 6uon. u Meg., 19, 517(1941). 7 H. A. Uruna, Yen. 
BP. ent 16, 646 (1943). ®H. A. Uruna, Ousnon. xypx. CCCP, 34, 621 (1948). 
H. A. Aruna, Coopx. Matepuvanb no sBomou. pusnon., M3n. AH CCCP, 1, eal: 
H. A. Uruna, Tes. zoKa. 8 chesga tusvon., 6uox., papmaxKo., 1955, cTp. 265. B. A. 
lunqmopckuit, Tes. qo. 7 chesqa usvon., OHoOX., dapmakou., 1947, cTp. a, 
P.B. Armstrong, J. Physiol., 84, 20 (1935). ®K.B.Augustisson,R. Fan- 
mA. Johnels, E. Ostiund, J. Physiol., 131, 257 (1956). 
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Jloxaagm Anayemun wayk CCCP 
1957. Tom 113, Ni 4 


PH3ZHOJIOTH 


C. Ji. JIEBHH 


O PEAKIIMAX YACTHYHO JEHEPBHPOBAHHOK OKOJIOYHIHOU 
YWKEJIESbI YEJIOBEKA NO THNY H-XOJIMHOPEAKTHBHbIX 
OBPA3OBAHHMM 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 2 VII 1956) 


Jina 2BOMIOUMOHHOH Pu3HOOrHH Ooublice 3HayeHHe MMeeT H3SyyeHHe yn 
IW YACTHYHO JleHepBUPOBaHHbIX OpraHhoB, Kak OOpa3s0BaHHl, COUeTAIOMIHX B cee 
CTpyKTypbl, KOTOpble pearupyloT Ha Te WIM MHbIe pas{pakKuTelH MO THY Ka 
Gosee IPHMHTHBHDBIX, Tak HW Oolee BbICOKHX (POpMallHH. | 

Hamu u3yyaiuch (PYHKUMU YaCTHYHO JeCHePpBHPOBaHHbIX OKOJIOYLUIHbIX camo) 
HbIX Kesle3 yeoBeka. UacTuyHad JeHepBallHA Oblia CIeEACTBHeM HeMOJHOrO ep) 
pbIBa BKYCOCeKpeTOPHOH Jlyrv Ha yyacTKen. tympanicus — n. petrosus super 
cialis minor — g. oticum mpu nepesomax uepela HW THpaMHAKH BHCOUHCE 
KOCTH HJIH Ip YacTHYHOH pereHepalluu 9TOH AyrH Moce NOHOFO ee NepepbIB 


Ta6auy 4) 


PeakiWH Ha aTpONHH Ip YaCTHYHOH JeHepBalLHH OKOJIOVUIHOW Kenesbl 
Tospt 1 Tlusokapnunopaa 
Bapnant atponnua CexpeTopHand peakuun Canupatopupllt sbdext cekpeuua 
i Maapie * OrcyTcTBue (xOJIHHO- — YruetTeune 
JIMTHYeCKHH apex) 
wok | 
Boupume **| [lapatokcanbuaa pe- | Hapacrasne cexpeyun | Mutrencusnas cexpeny 
aka (XOJIHHO- € yBeIHueHHeM Ha CMCCb aTpOnHH | 
MHMMeTH4eCKHH addp- HOSbI -+ 1M1O0Kapnuu 
cpeKT) 
Il Maupie * To »#*e Cumxkenne cekpemuu | To xe 
e YBeJIHYCHHEM | 
JLO3bI | 
Boupumme ***) Orcytceraue. (xomnHo- — Yruetenne 
JHTHYECKHH ap- 
(peKT) 
= TOM OO oes Vomit 
“057057450; 4,25 123) Mar, 
re SOO sn Onvosed  OmNtaTe 


Ha ocHoBaHHH cHcTemMaTHuecKux HCCJIEQOBAHHH WecTH OObHBIX* MBI cu 
TaJIM BO3MO2KHBIM BbIJe@JIHTb JIBa THMa peakunu YaCTHIHO JCHEPBHPOBaHHEF 
JKENES Ha aTPOMHH. im | 

TlomHoctTpto WeHepBHPOBaHHawH CJIIOHHAaA *Kee3sa PpasBHBadla TIpH Bcex npq 
MCHEHHbIX HaMH JlO3ax aTpOnHHa TapayoKkcaJIbubIH XOJIMHOMUMeTHYeCKHH ee | 
(eKT MaKCHMaJIbHOH CHJIbl H NpOJOJAKUTeENIbHOCTH. WM ua WHIOKapmuH, 


* HaOsoxenuaA mpopesenbl B JlennurpaycKom Helipoxupypruyeckom HHCTHTYTe uM. A. 


Tlouenosa, Ileppom JleHuurpaycKoM MejHILMHCKOM nuctutyre uM. MV. II. Tapnosa, Maruurore 
CKOM HHCTHTYTe THrHeHbl H npodsa6onesanult. q 
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TPONHH OHA OJHO3HAYHO OTBeYaa CeKpeTOpHbM sdpextom. UactuyHo xe 

SHEPBUPOBaHHasw %Kesesa (Tan. 1) cnoco6ua pasBuBaTb MH XOTMHONUTHYeCKHE 
XOJIMHOMHMETHYECKHH Sc:pekT, B 3aBHCHMOCTH OT BeNMUHHBI lip HMeHeHHOH 

OSbI aTPOMMHa, MPHYeM y HEKOTOPHIX OOMbHBIX CPaBHHTebHO MaJIble JO3bI ATPO- 

HHa ACHCTBOBAJIN NapadH3yIOuluM OOpPasoM, B TO BPeMsl Kak OOVIbLLUHE J[O3bI BbISbI- 

aJIM BbICOKHH CeKpeTOpHbili sipexT (Bapuaut 1). [Ipu zpyrom xe BapHante (Ba- 

want II) nub maspie Jo3bI 

TPONHHAa BBISbIBaNH Mapa- 

OKCaJIbHbIM CaJIHBaTOpHbIli TaOanna 2 

ekT, [Ipu stom B I Bapu- F 


Car J a 3a 12( 
HTe NlapasiiebHO yBeanue- ioHOOT HE 1eHHe ae 3a 120 muy.) Ha Bospacratonine 
Rosbl aTponuna (0,1% pacrBop nogKoxHo) npH yacTH4- 
IMfO fO3bl aTpONMHa WO poi (4. A.) Meneppanun (11 Bapwant) mo cpaBHenuto 


\O3pacTaHHe CeKpelHH, BO © HOpMOM — HHTAaKTHOM xw*ewNes0l (HM. x.) 

Ke BapwauTe cekpellua 
ce 6oubIIe yrHeTallacb 0 Bosbuoti f-B Bowwbuoit T-x 
lepe yBeIMYeHHA HpHMeHs- Mesauekees at gee 
MOH J{O3bI. IIpu ] BapH- atponuua, ma} HccleqoBaHuit | uccieqoBanuti 
ute O0Kaqla musoKapnu- | rp 
OBOPO CJIIOHOOT/esIeHHA JIO- wa [mow | | non. 
THralach JIHUIb mnocpey- 
TBOM IIPHMeHeHHA MaJIbIx 0,2 21,4 | 0,6 = 
03 aTponuHa, pH II 2xxe 0,3 AMO al AO erate alt etl iO Tie Zh 
apHaHTe NHJIOK apnuHo- Hoe oo ne oe ed leat 

. 8 0.8 | 28.6 170.9 

an cekpellHA yrHeTalacb 1,0 BaF 40350 ie 5.13852 40,4 
IMib OoONbWIMMH jo3samH 1,0 peros! 0,4] 0,3 


TponHHa. 

Hye Mb OnHUIemM Oosee NOApoOHO peakuun upH II Bapnante wacTH4Holl 
jeHepBallun. 

AnasiH3 JaHHbIX, IPHBeeHHbIX B TaO. 2 H 3, yKa3bIBaeT Ha CXOJCTBO peak- 
[Hi WacTHIHO JeHepBHPOBaHHOH *Keesbl Ha aATPOMHH C peakilHeli MperaHrsuo- 
TapHbIX CHHANTHYeCKHX OOpaso0BaHHii Ha HHKOTHH. M1 B TOM, HB Apyrom culyyae 

MaJIble JO3bl THIHYHbIX NapaH3aTo- 

ee ee PpOB alleTHJIXOJIMHOBOM Me]\HallHH BbISbI- 
BaloT IOJIOMUTeIbHbIN IPPeKT, a Oosb- 

CmonooTyenenne (B MI oa MHH.) Np&  {IHWe JO3bl HX BbISBIBAIOT yrHeTeHHe STHX 
Bienen, muokapnana, (196 pacts)" odpextos. Mabie ost WHKOTHa, KaK 
; WH MaJIble O3bl aTpOMMHa, MMHTHPYyIoT 
THMHMUHbIN + XOJIHHOMHMeTHYeCKHH 93cp- 
Timnoxap- | Arponuy, | Yacruynaa | Mnraxruaa (bexT, OoJIbIUHe 2Ke HOSbI HX HMUTHPYyioT 
OHH, Md MJ meneppanua | 2Kene3a THNHYHbIN XOUHHOMHTHYeCKHH 9c:ppekrT. 
OcHOBbIBadCb Ha peaKUHH YacCTHYHO 

JIeHepBHPOBaHHOH 2Keslesbl, MOXKHO BBI- 


0.5 9,0 10,0 CKa3aTb He€CKOMbKO cooOpaxkeHHit m0 
0,5 0,3 17,8 0,6 NOBOAY YHKUMOHAIbHOH XapakTepH- 
0,5 0,9 oe 2.8 CTHKH psa oOpasoBaHuit mMueBapH- 
O's ve 3° oo TeJIbHOH CHCTeMBI, pearupylowlux 0- 


pasHoMy Ha MaJble H OOJIbIIMe NO3bI 
aTponuHa. 

B pykopojctTBax 10 *usHOOrHH HM PapMaKOJIOrHH MPHBOAUTCA OY€Hb MHOTO 
TIPHMepoB J[BOLCTBeEHHOFO JeliCTBHA ATPONMHA (OOMbUINX HW MaJIbIx 03) Ha OT][e- 
JIeHHe 2KeNUH, CeKPeMHIO TMOJVKeyOUHOH *KeNesbl, WeyAKa WU KHUICYHHKA, 
a TakxKe yKa3bIBaeTCA Ha HeCHOCOOHOCTh aTpONMHa YrHeTaTb CeKpeTOPHble 3cp- 
(PeKTbI, BbISBAHHbIe TYMOPaJIbHBIMA pas{parxkenHamu. TOT NocieAHHH (pakT 
Mo2xKeT ObITh COMOCTAaBJIeEH C HECHOCOOHOCTbIO TeX HJM HHBIX O03 aTPONHHa YrHe- 
TaTb IHJOKapMHHOBYIO Ce€KpellHIO YaCTHYHO HM MOJIHOCTbIO AeCHepBHPOBAHHDbIX 
CMIOHHBIX 2KeNe3 YenoBeka (cM. Tab. 1). 

To, uTo ABIAeTCA MPOABJIEHHeEM MaTOMOTHA Mp UCCMe{OBaHHH eHepBUPOBaH- 
HBIX OKOJIOVUIHBIX 2Kese3 YeOBeKA, B SBOJIONMOHHOM OTHOIMCHHH 6oslee BbICOKO- 
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pasBUTBIX, ABACTCA HOPMOM JA %Reses MHWEBAPUTeMbHOFO TpakTa, NOAYHHE! 
HBIX Oolee HA3KHM YPpOBHAM HepBHOli peryiauu. Tak, HalpuMep, ABuraTen 
Hble H CeKpeTOpHble (PYHKUMM HUAKHEFO OTMeNa KHWICUHUKAa TOPMO3ATCA HeOo 
IUHMH JlO3aMu aTpOnMHa H ycuMBaloTcA pH Govlee BbICOKUX Ao3ax. M Haobopo 
YTOOI 3ATOPMO3HTb J[eATEJIbHOCTh 2Kesle3 BEPXHETO OTMeJla KMINEYHHKAa H Key 
Ka TpeOyloTcad 3HAYHTeIbHbIe JO3sbl aTponmHa. Kak ykaspiBaeT A. B. Puxkutb (? 
ATPOMMH yrHeTaeT CeKpelHio 2Kele3 MaJIOM KPHBH3HBI Kes y{Kka U B 3HAdHTCJIBE 
MeHbIUeH CTeMCHH BIMAeT Ha CeKpel{HI0 Kees OO/IbINOM KPHBH3HBI. 
MoxHo mpeqnonaraTb, ¥TO MOsOKUTeMbHaA (ceKpeTOpHad) peakUHA TE 
WIM WHbIX OTJ@JIOB %KeJyOUHO-KMUIeYHOrO TpaKkTa Ha MaJIble JO3bl aTPONME 
H OTpHuaTesbHad (OMOKMpyloulad) — Ha OosbIUHe ero O3bI CBUMeTebCTBy 
O TOM, 4TO OHH OONafaloT HHHepBallHe IpeHMylUleCTBeHHO MperaHrJIMOHapHO 
Tuna. U3Becruo, 4TO iperaHrJIHOHAapHble BOJIOKHA JIHOO IpepbIBaloTCA B COOTBE 
CTBYIOU[HX BereTaTHBHbIX y31aX, HOO MPpOHHSbIBaIOT NocueqHve, He MelaA Nep 
pbipa. | 
Tlockouibky B HOpMe CJIOHHAA 2Kelesa YelOBeKa pearHpyeT JMIUb TO THM 
opraHos, o6jagarourux M (MycKapHHo)-XOJMHOpeakTHBHbIMH CHCTeMaMH, HM XOJII 
HOJIMTHYeCKHI achpekT UMeeT MECTO IPH BOSeHiCTBUM KaK MaJIbIX, TaK H OOMbLIM 
lO3 aTpomMHa, TO BOSHUKHOBeHHe IPH YaCTHYHOM JeHepBalluH (HIM YaCTHUHC 
pereHepalluv) peakuMii No MperaHraMoHapHoMy THIy rOBOpHT oO TpancopMalliy 
M-xouIMHOpeaKTHBHBIX CTpykTyp B H(HHKOTHHO)-XONHHOpeaKTHBHbIe CTpy#i 
TY PBI. | 
BuBOdH \ 


1. [Ip yvacruuHoh JeHepBallM OKOJOYIIHOM 2%xese3sbl yeOBeKa TOcne WHS 
B pAqe clyyaeB pearupyeT Ha BOselcTBHe AaTPONHHAa NO TUNY CTpyKTyp, oOé 
WaolluX MperaHrMOHapHBIMH CHHaNTHYeCKUuMH almapatamu. IIpu 3TOM BbIAL. 
JIACTCA HUKOTHHONO{OOHOE JelicTBHe ATPONHHA: B MaJIbIX JO3ax BOsOyAalomlee 
a B OOJIbLINX — Mapamus3yiollee CeKpellHio JelicTBue. mt | 
2. Uactuunad JleHepBallua TpeBpalllaeT OKOJIOYIIHY!O’ CJIOHHYIO Keyes 
yeslOBeKa H3 OpraHa, pearMpyromlero no Tuny M-xomHHOpeaKTHBHBIX CTpyKTY\ 
(c NOcTraHrIHOHapHbIMH OOpas0BaHHAMM), B OpraH, pearupylolmlMi no THM} 
H-xoJIMHOpeaKTHBHBIX CTpyKTyp (c mperaHrmMonapHbiMa o6pasoBaHHAMH} 
T. €. HH3BOJMT ee K SBOJIONMOHHO Oosliee HU38KOMY (MepexoqHOMy) (PyHKUMOHAaI! 
HOMY YPOBHIO. 

3. Muoroo6pasve peakUHH OpraHOB MHUeBapvTebHOrO TpakTa Ha G6OJE 
He HM MaJible O3bI ATPONHMHA, MO BCeli BEPOATHOCTH, 34BHCUT OT YPOBHA pasBl 
THA XOJIMHOPeaKTHBHBIX CTPyKTyp, pearupyromHx no M- u H-xonuHopeaKkTHE 
HOMY THMaM, H HX coueTaHHa. 

4, OnucaHHoe MHOrMMH aBTOpaMH Tak Ha3bIBaeMOe HayaJIbHOe XOJHHOMUME 
THYeCKOe JeHCTBHE ATPONHHA BeEPpOATHO CBA3AaHO C COXPaHHOCTbIO B COOTBETC? 


BYtOWNHX OpraHax IJIEMeCHTOB UperanrJivMOHapHbIx CTPyKTyp. 


, Ilocrynusto 
27 VI 1956 


UMTHPOBAHHAS JIMTEPATYPA 


+ A.B. Puk kab, Tes. Qoxa. 7 chesqa @usnow., 6uox., dapmaKon., 1947. 
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Hokuaye Akagemun nayrx CCCP 
1957. Tom 113, Ni 4 


i IMBPHOJIOVH 1 


K. H. CEMEHOB Z 


| BIIMAHHM PASJIM4HbIX YCJIOBHM OCBEWIEHHA HA PA3BUTHE 
M4YHHOK OCETPA B TIEPHO OT BbIJIYNJIEHHA JO NMEPEXOA 
1A AKTHBHOE TIMTAHHE MPH WUCKYCCTBEHHOM PA3BEJEHHH 


(ITpedcmaeaexo axademuxom E. H. Masaoeckum 12 XII 1956) 


JIuTepaTypHbIX JaHHBIX O BIMAHHHM pa3JHUHBIX yCOBHE OCBeIeHHA Ha paH- 
We CTaMH pa3BHTHA OCETPOBbIX OUEHb MaJIO: OHH H3BeCTHbI JIMINb JIA HKDbI 
TPeXMeCAUHBIX MAJIbKOB CeBprorn (1,°) H AJId MHUHHOK OceTpa, y2Ke Mepemer- 
MX Ha aKTHBHOe MMTaHHe (4). 
5B sajlayy Hallux MCCMeOBaHHi BXOAMIO H3YYeHHe BJIMAHUA PasJIMYHbIX yCuJIO- 
MM OCBeEICHHA Ha PaSBHTHe, POCT MH BbIAHBACMOCTh JIMUHHOK OCceTpa B NepHon 
T BbIJIYNeHHA JO Tepexojla Ha aKTHBHOe NHTaHHe. 

Han naOmojenuaA mpoposusaucb BecHoii 1953 u 1954 rr. na ocerpoBo,HEIx 
TyHKTax «Ilyjopa kaHaBa» u «KpacHaa XaTa» B JeabTe JIHenpa. Brio mposeye- 
10 IIATb CepHii onbiToB. Kaxkyad 43 HHX BKJIOUAaIa OMBIT C OCBeIeCHHeM IIpAMbIM 
SOJIHCUHBIM CBETOM, OMIT C MOJIHbIM 3ATCEMHEHHEM H KOHTPOJIbHbIii OMbIT C HEBBI- 
-OKOH HHTCHCHBHOCTbIO JHeEBHOTO OocBeljeHHa. I—IV cepuu, Kpome Toro, BKJIO- 
ial OMIbITbI C HEBbICOKOM MHTCHCHBHOCTbIO (B OCHOBHOM, KaK B KOHTpouie) 
CBeIleHHA KpaCHbIM, CHHHM H 3eJICHbIM CBeTOM. 

KOHTpOJIb 3a CBETOBLIM Pe2KHMOM B OMIbITAaX OCyUecTBIAICA 6—8 pa3 B eHb 
NOMOLLb!O BOJHOFO JIOKCMeTpa, HMEBIIETO YYBCTBHTEIbHOCTb O,5 JIK. H BepXHHHL 
apefes u3sMepeHua OKO 200 THIC. 1K. B ompiTax C I[BeETOBbIM OCBeLLeHHeM HCMOJIb- 
30BaIMCb (oTorpacduueckue CBeTO*HJIbTpbI CooTBeTCTBylomero uBetTa. J]nH- 
T€JIbHOCTb OMbITOB B pa3sJIMYHbIX CepHAX Obiia paBua 12—17 QHAM, IpHyeM yKa- 
3aHHOe BbIllle pasIMuHe B OCBeEICHHH (pH MpOUWHX CXOMHBIX yCJIOBHAX) NosPep- 
XKHBaJIOCb B TeyeHHe NepBHIx 8—10 AHeH, a 3aTeEM JIMYHHKH NepeBOAMJICb B OfN- 
HaKOBbl€ YCJIOBHA JHEBHOTO OCBeILeHHA H coOfep2xasHcb HOO B akBapHyMax 
B MOMEINeHHH, JIH60 B 3aTCHCHHDIX CeTUATHIX Caj[Kax B peke. J,aHHbIe MO CBeTO- 
BOMY, TeMIepaTyPHOMY H KHCJIOPOMHOMY pexXuMaM B Pa3JIHMUHbIX CePHAX OMbITOB 
MBI IIPHBOAHM JIA KpaTKOCTH JIHIMb [JIA KOHTPOJIbHbIX OMbITOB H OMBITOB C OCBe- 
Ml€HHeM IIPAMBIM COJIHEUHBIM CBeTOM (TaOu. 1). 


TaOauna 1 


CpeTopoli, TeMMepaTypHbIli u KHCIOpOAHEIH pexuMmpbl B OnbITax I—V cepuii 


OcpBeujeHHe IIpxaMbIM COJIHCYHbIM CBETOM KouTpovib 
coflep2Ka- 
OcBelleHHOCTD, TeMilepatypa, fee OF OcBelleHHOCTb, Temmepatypa, | coflep»anne Oo, 

i] THIC. JIK. °C Mra THIC. JIK. Cc Mr/ J 
2) 
& 
ie 
i=] 
a | mpeze : 
& = peje JibI = | mpexespl 4 JBI a peel = | mpenespi = | mpegev 
2. o vo o ) o 

rey ry 
| 5 B 3 5 5 3 


I 42,01) 1,87—72,0 |18,0| 15,0—22,5 | — |5,3—6,8] 0,176 |0,010—0,268/18,3] 15,3—22,9 | — | 5,5—7,5 
aa 58,38] 20,0—75,0 |18,2] 15,5—20,0 |7,48/2,0—9,S] 0,415 ]0,073—0,169/18,0) 15,3—20,0 |7,50) 2,0—10,9 
1 | 48,05} 4,42—78,6 |19,5| 17,8—21,8 |7,04/5,0—8,4] 0,025 }0,014—0,040/19,8) 17,6—21,8 |7,08) 4,1--9,8 
IV | 72,24) 33,6—100,0]24,4| 20,2—23,0 |6,50/4,7—7,7| 0,022 10,006 —0,030)21,6| 20,2—23,0 |6,07) 3,7—8,3 
Vv 47,62) 24,9—72,2 |23,9] 24,2—26,5 |5,86/4,0--7,1! 0,033 |),005—0,072)24,3] 21,2=26,5 [5,54 2,7—7,5 


Jus onbiroB, OTHOCAIMMXCA:K OMHOM CepHH, JIMYHHKH OTOMPAaJIMCh M3 OHOT¢ 
nometa. B onpirax I cepuu Haxoqusocb 10 300 MYHHOK, B OMbITaX II—V cepui— 
no 500 muunHok. O6mlee aucNO MOJOMBITHDIX JIMYHHOK COCTaBHO OKOJIO 12 THIC 
Pa3puTHe HW poOcT JHNHHOK H3yseHbI Ha MaTepHane 163 nmpod (1900 .m4unHOK) 


MM 
20 


B 


14 


0 2 4 6 8 1] 12 6 (6 duu 


Pue. 1. Pocr muMHoK ocetpa B onbitax J u JJ] cepuii: a — npsmoii conneunpii 
cBeT, 6 — KOHTpOIb, 6 — NONHOe 3aTeMHeHHe, 2 —cHHH cBeT, 0 — senenbiii 
CBeT, € — KpacHbl cBeT 


[Iposeyennbie HaMM CepHH ONbITOB C pa3AHYHBIM OcBelleHueM mMpoTeKas 
Mp pasHow Temlepatype, ofHako mocnequas B I—IV cepusax He BbIXxoAMAa 3 
MIPeeJIbI 3OHbI TeMMepaTyp, ONTHMAJIBUBIX JIA PASBHTHA MMYMHOK, a B V cepuH — 
B NepHO COXpaHeHHA PasJIM4YHOrO OCBeMeHHA B OMbITAX — MHUHHKUM pasBuBe 
JIMCb IPH TeMnepaTypax BONH3H BepxHel PpaHHibl ONTHMAMbHOL JIA HX 30H] 
Temnepatyp *. IIpH ykasaHHbIx ycOBHAX Pe3yJbTATbI BCeX cepuii ONBITOB oKa 
SaJIMCb CXOMHBIMH, YTO NOSBOMMO HaM Tp OOcyKeHHH MaTepHasoB paccmal 


“ Ha OcHOBaHHM CielHatbHLIX HaOMOZeHHH, 3a HUKHIOIO MH BepXHIOI0 TpaHHWy SOHbI TeV 
HepatTyP, ONTHMAJIbHBIX VIS Pa3BHTHA JIMYHHOK OceTpa, MbI IpHHuMaem 15—16° u 22-—93° 
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qibaTb HX B HEJOM, WJWIOCTPHpyA OCHOBHbIe NOOKeHHA MaTepualaMu OT/eVIb- 
IX cepuit. , 
_ PasBuTve JMYHHOK MpoTeKasIo HavOoulee THIMYHO, a POCT UX Obl HAWyWWUM 
“OIbITAaX C HEBbICOKOM MHTCHCHBHOCTbIO JHeEBHOTO H UBeTOBOTO OCBeLeHHA 
} MOJHbIM 3aTeMHeEHHeM, TOra Kak B 
J-JIOBHAX OCBeLCHHA IIPAMbIM coJIHeU- % 
|bIM CBETOM pasBHTHe H pocT HX Oblin 50k 
# 3HAaUHTeIbHOH Mepe YIrHeTeHHbIMH 
uc. 1). 

H3yuenne pasBuTHA HW pocTa JIM4YHHOK 
| 


OMbITaX C€ OCBeLeHHeM TIPSAMbIM COJI- 
JeUHbIM CBETOM HaMH TIpOBOJMOCh Ha 
OM CpaBHHTeJIbHO MaJIOUHCIeCHHOM Ux 
(actu, B KOTOPOH OTCYTCTBOBAaJIH Pe3KO- 
(bIpaxKeHHble aHOMaJIHH B CTpOeHHH 
}MUHHOK H B KOTOPOH JIMYHHKH ObIIH, 
}O-BHJJMMOMy, HaHOoulee 2%ku3HECTIOCOO- 


“BI. Bo Bcex C€DHAX OMbITOB 9Ta UaCTb 


MMUHHOK OTJIHYaacb (BH3yaIbHO) OT 
KOHTPOJIbHBIX 3HAUHTeIbHO Oomee pa3- 

_ ws F 0 16 18 20mm 
sMTOH NHIMeHTallvel, Oomee y3Kor 12 1 
MOPHOHAJIbHO IIaBHUKOBOH CKNAKOH pyc, 9, Peg0p6uHA 2KeJITKa Y JHUHHOK Oce- 
1 MCHbIIHMH Ppa3smMepaMHu (bopMupyto- Tpa B onbitax /V cepHu (TemiepaTypa 
(MMXCH MaBHHKOB, Oosee TylbIM po- 20,2—23,0°, Kaxkmaad TOWKa KPHBbIX COOT- 
TpyMoM, Ooulee BEICOKO!i (BOCHOBaHHN) BeTCTBYeT cpeqHeli MO AecATH .1HHHHKaM), 
é 8 OodosHaueHHaA Te Ke, uTO Ha pHe. | 
OJIOBOH, MeHee pa3BHTbIMH 2KaOepHE!- 
MH KpbIluKaMH H 2KaOpamyu, Oosee panHeli 
oesopOlel *KeJITKa B CpefHel KHUIKe H HEHOPMAJIbDHOCTbIO e€€ Pa3BHTHA T10 STON 
apuuune u ap. Ilo pagy. uccmeqopaHHbIX HaMH MOpdomorMyecKHX MIpH3HaKOB 
BU3YaJIbHbIe PasJIMYHA B CTPOCHHH JINYHHOK CXOJHBIX Pa3MepOB H3 CpaBHUBae- 
MBIX OMbITOB NOJTBEPAHIHCb H JIaHHbIMH OMOMETPHYeCKOTO aHaJlH3a, MIpHBOu- 
MbIMH B TaO. 2. 


konuvecmlo enmka 
no omunowleHuro k Gecy nuvuHok 
Ss 


S 


Ta6auna 2 


MopovuioruueckHe pa3JIHuHAi Me?KTy JMYHMHKAMH oceTpa OJHOrO. MOMeTa, pa3BHBaBIMIMMUCHA 
IIpH Pa3IHUHBIX YCJIOBHAX OCBeMeHHA B ombiTax II cepuu 


Koutpoas (n = 20) II]pamoli cowHeuH. cBeT 
Msmepenue a) M diff 
M+m toy M-+m o 
Jinuua Tela, MM 17,15+0,14 0,64 17,30+0,20 0,84 0; 62 
B % kK AsHHe Teda: 

BbICOTa FOJIOBbI 12,80+0,13 0,59 13,98 +0,26 1,03 4,06 

IMpHHa pbiJia 10,05+0,08 0,36 9,67+0,22 0,87 3,60 

WHaMeTp rasa 3,05-+0,05 0,24 3,87+0,44 “| 0,44 6,83 
paccTOAHHe OT KOHIa pba MO OcHOBaHHA 

cpeXHHX YCHKOB 4,15+0,08 0,37 3,23+0,11 0,43 7,07 

HaHOObwIad BbICOTa Tela 15,80+0,21 0,93 17,62-+0,44 1,58 3,60 
HanHOoOdbmad TOW UHA Tea (c KeNTOYHbIM 

MELIKOM) 12,00+0,20 0,94 14,93+0,41 1,66 6,36 


O xoje pesop6OUHH %KeTKa y JMUHHOK pH pa3JIMYHOM OCBeLIeCHHH MOZKHO 
CYMTS TO JaHHbIM puc. 2. Bowbilad HHTCHCHBHOCTb ee B YCNOBHAX COJIH€YHOTO 
OCBeWIEHHA OObACHHETCH, BOSMOMKHO, MOBbIIeCHHeEM PacxOJla KeTKa Ha 9Hepre- 
TMUeCKHe Wes, TaK KaK AKTHBHOCTb HavOoulee 2U3HECHOCOOHON YacTH. JTMaH- 
HOK 3/[eCb Obllia BCerjla BbIe, YeM B Apyrux oOfMbiTax. 

Ha ocHOBHy!0 2Ke YaCTb MOJOMbITHDIX JIMYMHOK OCBeLeHHe NPAMBIM COJIHEY- 
HbIM CBETOM OKa3bIBaJIO Oosee CHbHOe BINAHHE: Y HUX HaOMIOJaIMCb pasMIHble 
pe3KO BbIPaxKeHHble AaHOMAJIHH B CTPOCHHH (HefOpasBHTOCTh Tvla3 HW MepeMblyeK 
QOOHATEbHLIX OTBEPCTHH, MONCOBHAHOCTb, YKOPOYeHHOCTh %KaGePpHbIX KPbILeK 
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HW 2KaOep, IpHKM3HEHHbIe HCKPUB/CHHA TYOBUILA M XBOCTA, Hapylwenna Rudd 
PCHUHPOBKH 2KeNTOUHOTO MeliKa Ha %Ke/lyOK M CpeAHIOIO KHIIKY, BOAAHK| 
Opromnolt nonoctu.n Ap.). Ilo sro npwuHHe OTXO{ JHYHHOK B OMbITaX C OCBELIE 
HH€M IIpSAMBIM COJIHEYHBIM CBETOM ObIJI BCer{a BbILe, YEM B KOHTPOse, H OCHOBHA 
Macca HX 3/ecb noru6aa elle JO Havala Mepexofla Ha aKTHBHOe MHTAaHHe, H 
l-m sTale pasBuTHA No Halel cxeme. B KOHTPOJIbHBIX 2Ke MH [pyrux OMbITAaX C He 
BbICOKOM HHTCHCHBHOCTbIO OCBeLLeCHHA HM MOJIHbIM 3ATCEMHCHHEM OCHOBHOH TIpc 
WeHT rHOeiH JHYMHOK Mayan Ha MepHoy Nepexofa UX Ha aKTHBHOe pe 
Ha 2-ii 9Tall pasBUuTHA MO Halle cxeMe, KOrla OHH y2Ke COJepKaJINcb B OMMHAy 
KOBbIX YCJIOBUAX OCBelleHHaA (Ta6. 3). SHaunTeMbHaA THOeb JIMYMHOK B 9TH} 


Ta6nnna & 


Tu6enb mMuMHOK Ha 1-M H 2-M 3Talax pa3BHTHH B OMbITaX C Pa3IHYHbIM OCBEeLMIeHHe! 
(B MpoueHTax) 


2-H 9Tal 


1-H 9Tan 


mpe7edibt mpeyesbt 


cpeaH. 


IIpamoH comHeunpit cBeT (5 OMNbITOB 
I—V cepuii) 66,4 39,4—86,9 6,8 0—14,2 | 
Hespicokad WHTeCHCHBHOCTb COJIHeESHOrO 4H 
I[BeETOBOrO OCBeeCHHA H NOMHOe 3aTeM- 
HeHHe (13 ombiTos II, HI u IV cepuit) * 44,2 2,0—37,6 47,3 26 ,6—67,9 


| 
| 
| 


* OTxo JJHYHHOK H3 ONbITOB C HeBbICOKOH HHTCHCHBHOCTbIO OCBeleHMA H NOJHBIM 3aTeMHeHHeM B I ¥ 
1V cepHax He BKJIOUeH B pacueT, TaK KaK JIMYHHKH H3 HHX NOrHOu B Hadavie 2-ro 9Talla pasBUTHA TIO cy+y 
yaHHbIM TIpPHdHHaM (OTpaBJieHHe). 


onpitax Bo II u III cepuax Ha 2-m asTane pa3sBuTHA Npovcxousa BO BpeMaA yxyJ- 
IeHHH KMCIOpOsHOTO pexKHMa B peke Yy CafKOB JO MOPOroBblX BeJIHUHEI 
(2—3mr/ma (?)). [loppiennto oTxoga 3ecb CNOCOOCTBOBaJIO H TO, 4TO, Ca6O 110 
ea MWIaHKTOH BHYTPH Cay{KOB, JMYMHKH POCJIH OYeHb MeJJICHHO M MCTOMMANHCh, 
CmMepTHOCTb JIMYHHOK Ha 1-M u 2-M 3Tatlax B OMbITaX C HEBbICOKOH HHTCHCHBHOCTbKH 
OCBeLCHHA H MOJIHbIM 3aTeMHeHHeM Oblia HaHOoslee BbICOKOH B V cepHu Bcsey 
CTBHe HH3KOrO KaueCTBa HX B 9TOM ToMmeTe yxKe Ha CTauu BbiyneHuA. Macco-! 
Ban THOeIb ITHX JIMUMHOK, NUTABWHXCA Ha 2-M 3Talle pas3BHTHA B OCHOBHOM OJ) 
roxetamu (Enchitraeus), npoucxoqusa pu cojepxKaHHv KUCIOpOfa HECKOILKO 
BbIlle moporoporo (83—4 mr/m). . 

TIpopegenuble HaGOJeCHUA MOSBOUAIOT HAM CJleaTb 3akmIOUeHHe, YTO mpA-} 
MOH COJIHEUHbIH CBeT OTPHUaTebHO BMAeT Ha JIMYHHOK OCeTpa B NepHog po- 
XOKJCHHA WMH PaHHHX CTaqH pasBHTHA Tocse BbIYIJIeHHA. | 

Vimeetca yKasanve, 4TO IPAMOM COHeUHBIN CBeT HHAKTUBUpyeT KaTamasy. 
B KpoBH pblO (oco6eHHO y pbIO, BeYNIMX NPHAOHHHIM OOpa3 2%Ku3HH) UM Tem Ca-' 
MbIM, IO-BHAHMOMY, OTPHaTesIbHO BJIHACT Ha Mpotecchl cbusHomoruyeckoro) 
OKHCJIe¢HHA B UX OpraHusme (°). B cBa3H C 3THM BO3MOXKHO, YTO 6OubUIAaR,, 
YeM B KOHTpOJle, AHOMAJIMA JIMYHHOK OCeTPa B HaIMX OMbITAX C OCBellleHHeM IIpsA-: 
MBIM COJIH€UHBIM CBeTOM OblJla OOyCIOBNeHA CXOHBIMM TPvunHaMH. 

Hcxof 3 BbIIMeH3IO%KeHHOTO, MBI CUHTaeM, 4TO B MPOH3BOJCTBEHHBIX. 
YCJIOBHAX BbIJePXKUBAHHE JMYMHOK OCeTpa Tepe NocayKoli Ha BbIpallluBanne 
CuleqyeT MPOBOLUTh IPH NOHO U3OAMMH HX OT BIHAHHA TIPAMOPO COHeYHOrO. 
cBeTa; [lake OHO-, [BYXHEBHOe HecoOIOJ\eHHe yYKasaHHOro YCAOBUA Ipu Hayae 
BbIJep2KMBaHHA HeOMYCTHMO. 


VUacruryr rugpo6uosornn Tocrynuso 
Axkayemunu HayK YCCP 22 IX 1956 


WUTHPOBAHHAA JIMTEPATYPA 


0. E. Benep(uut.noBb.T. 4anuxosy), Pri6n.xos. ,Ne8 (1938).2 M. ®. B epuuny6, 
Yu. san. JIPY, cep. 6uon., Ne 142, B. 2 (1951). 3 TI. M. Ky munuenxo (aqut.no T.A.ernag 
u A.C. Du 36 y pr),Sapogpimesoe pasBurue oceTpoBbix pbl6(ceppioru,oceTpa H Genyrn) B CBASH 
c BompocamMu Hx pasBeyenua, Haq. AH CCCP, 1954. * A. HW. Ha6ues,Tp. Uucr. 3000. 
AH AsepoCCP, 16 (1953). ° T. WH. Ipusoapbnes, Tp. BHHOPX, 33 (1953). 


940 


Jloxaayn Akagemuu nayrx CCCP 
1957. Tom 113, Ne 4 


IMBPHOJIOFH fl 


r. A. WMT ’ 


TETEPOXPOHHH B PA3BUTHH MEPBHYHBIX 3APO/JIbILIEBbIX 
JIMCTKOB HW WEJIOMMYECKOM ME30JEPMbI Y 3APO/)IbIIIA 
KOPOBbI (BOS TAURUS) 


(ITpedcmasaeno axademuxom H. H. II maaveaysenom 22 XII 1956) 


_Y 3apoOj[billia KOpOBbI, MOAOGHO BCeM OCTaJIbHbIM MJIEKOMMTAIONUM, Mpoueccnt 
/a3BHTHA COCpeJOTOYeHBI B 3apobueBoM JucKe (',”,°,7,8,2*). Tak 2Ke Kak y ali- 
hekJayYULMX MJI@EKOMHTAaIOMHX H Y PelTHIHI, 3,ecb MMeeT MeCTO JHCKOMJaJIb- 
fbi THM pasBuTua. Bmecte c TeM Ha¥aJIbHbIe CTayMH pa3sBUTHA y Mvalentap- 
“BIX MJICKONMTAIOUMX MpOTeKaloT BecbMa CBOeOOpa3HO, Tak Kak poOsmeHHe ux 
‘Ml, B OTJIMUHe OT A pOOeHHA AHL ALWeKNa_yWIMX HW penTHIHH, He YacCTHUHOe 
« AMCKOBH]HOe, a MOJIHOe H AOBOJIbHO paBHOMepHoe. Pe3skoe yMeHbIeHHe pa3- 
MepoB Alla, B CBA3H C OCOOCHHOCTAMH OHOJOFHH pasMHOXKeHHA WaleHTapHblx, 
(OBJIeKIO 3a COOOIO pA H3MeCHEHHH B TpoleccaX HX pa3BHTHA, UH B YaCTHOCTH 
(OBeEJIO K BOSHHKHOBeEHHIO TpooOJlacta, dopMupyromleroca B Tpomwecce Apoo- 
(eHua (*) 4CuyKalllero AIA CHaOKeHHA PAHHUX 3apO ble MHUel H KHCOpO- 
(OM. 
Tpodo6sacT roMosorHyeH SKTOJepMe cepo3bl AMMeKNayWINX WH penTuainit, 
coTOpad 3aKJlaqbIBaeTCA Y HHX Ha CpaBHHTeJIbHO MO3AHHX CTaqHAX pa3sBUTHA, 
3 TO BP€MA Kak 3akslaKa TpooOmacTa cABHHyTa Ha OWeHb paHHHe cTauu 
a3sBHTHA (°), 

_ Cj(BHrH 3aksIaloK OpraHOB BO BpeMeHH, HJIH TeTepOXpOHHH, OLCHHBaJIHCb 
“€KKeJIeEM KaK OfHa H3 rlaBHbIX IPHYHH HapylWieHHA peKanuTyAuHH. OqHaKo 
Ta CTOPOHA 3HaveHHA TeTepOXpOHHH He OCHOBHaA. CBHI BO BpeMeHH 3akJla- 
{OK OpraHOB BbIpaxKaloT H3MeHeCHHA IIPHCHOCOOHTeIbHbIX OTHOWWeHHH Opranus- 
AOB OllpefeseHHOrO Bua. TOUHOCTb STOO ONpeeseHHA BHAHa H3 COMOCTaBuJe- 
IMA Pa3BUTHA NepBHUHbIX 3apObILIeBbIX JIMCTKOB y pellTHIHH, OONaaloulux 
J€JIMYHHOUHDIM THOM pasBUTHA, H BbICLUHX MJICKOMMTAalOlHx, y KOTOPbIX HMeeT- 
‘A cBOeoOpasHoe HecBOOOAHOe JIHYHHOUHOe pasBHTHe. 
 Y aliiekmayyulux HW y penTuiMl BCA SKTOJepMa M 3apoOmbINeBOrO AuCKa, 
1 SMOPHOHAJIbHbIX OPraHOB CBA3H CO CpefOli (AMHHOH H Cepo3Hasd OOON0UKa) 3a- 
<Jla[bIBaIOTCA OJHOBpeMeHHO. BmecTe co BCel SKTOJepMOM y 3apoOfpblllieli STHX 
JOSBOHOUHbIX 3aKJabIBaeTCA H BCA SHTOJepMa. 

PaHuult 3apofbilll KOPOBbI, KaK WH y BCeX MJICKOMMTAIOMINX, COCTOHT M3 JByX 
1acTeli: 3apOfbUueBOrO y31a, B COCTaB KOTOPOrO BXOJMT 3aKJa\Ka SKTOePMbI, 
JHTONEPMbI H IeJOMHYeCKOH Me30JepMbI, H TpooOsacTa — KJIeTOUHOH CTeCHKH 
IACTOUHCTHI, MpeAcTaBAAIOWeH COOOIO 3akNaKy BCel SKTOJepMbI XOPHOHA. 

Cy m0 JHTepaTypHbIM J[aHHbIM H COOCTBeEHHBIM HaOJOJeHHAM, SKTOep- 
Ma Y BbICIUHX MJICKOMHTaIOUNX 3aKJlaf[bIBaeTCA B [Ba Pa3JIMYHbIX CpOKa. 
IKTOepMaA XOPHOHA 3aKAafPlBaeTCA B cocTaBe Tpo*oO.acTa, B xXofe MO3{HAX 
Taluii poOmenus, H copmupyetca K KOHUy 9 CyTOK pasBHTHA. OkTOepMa 
JAPOJIbILMEBOTO JUCKa Pa3BHBaecTCA B 3apObILWIEBOM MY3bIPbKe, yrKe OCBO60- 
[MBIUIEMCA OT SLeBbIX O6OMOUeK H HayaBilleM ycHweHHO pacTu (puc. 15). 
Yua chopmupyetca K Kony 14 cyTOK, T. €. HPHMepHO Ha 5 CyTOK nosqHee. 

SuToyepMa 3apogpila PopMupyercsa B TO BpeMA, KOTa OH Elle 3akOVeH 
3 AMMeBLIC COOMOUKH, T. e. Ha Ooee PaHHHX CTasHAX, YEM EFO SKTONEpMa 
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(puc. 1A). To. cpaBHenuio c pellTHIHAMH H B STOM CJlyuae MMeeTCA 3HaUHTel 
HbIli CBUP 3akJlayKH BO BpeMeHH. 
Cypur 3aksiaqKu Tpodo6macra — 9MOpHoHambHOrO OpraHa, CJly2Kallllel 
JIA yYCBOeHHA 3apORbilieM MaTOUHOTO MOwOKAa 6e3 MOMOL[H COCcyOB — Ha O¥er 
paHHue CTaqHH CONpOBOKMaICcA CBHOM Ha Te 2Ke CTaQHH 3akJay\KU SHTOACPME 
Ee tbopmupoBaHhe HJeT MOUTH OHOBP 
MCHHO C pa3sBUTHeM TpomodsacTa, xo1 
OHa pa3sBuBaeTcaA 3 Apyroro HCTOUHHK 
YxKe Ha paHHHX CTaquAxX pas3Bi 
THA M@EXKAY TpoPoOsacTOoM HW 3HTOJe} 
MOH CyllecTBY!OT TecHble PUSHOJIOrHY 
CKHe OTHOIIeCHHA, OOeCHeuHBalolive TI 
TaHHe H [bIXaHHve 3apoOfpllla B elle JV 
cocyAucToli (pase ero pasBuTHA (3 9aTal 
HH 3aTeM mocse cOpMHpoBaHHA coc 
JMCTOH CHCTeMbI 2KeJITOUHOrO MeILIK 
(4 stam) (*). 
PaspuTue TpodoOacTa SUTOCP 
MbI Mpef{cTaBAIOT COOOK XOPOLMHH IpH 
Mep 9proHTH¥eCKHX KOppesAUMH (*). | 
JNA BbIACHeHHA BOTpOca, pa3BH 
BaeTCA JIH SHTOJEPMA H3 KJICTOUHBIX Svit 
MEHTOB 3apOfbIIeBOrO y3J1a HJIH 43 Apy 
earn hin ; roro HCTOYHHKAa, HEOOXOAMMO TULaTeJE 
—< Hoe H3yyeHHe STOFO Mpomecca, HayHHa 
. C paHHHXx cTaquli WpoOmenusa. Ha puc.1] 
NpecTaBleH PaHHHH 3apO/bIlleBbIit ay 
3bIPCK KOPOBbI, Ha KOTOPOM ~ BHH! 
peskue pa3IMuHA B CTpOeHHH H pad 
Mepe AJep KJeTOK 3apOfbIleBOro Y3ua) 
TpodoOsacTta MH 3akaqKH SHTOeEpMbE 
Y 3apobiia elle JO OCcBOOOKAeHHA 
AUMeBLIX OOoNOUeK (y 3apoObllla, u3cc 
OpaxeHHoro Ha puc. 1A, o4eBHAHC 
Puce. |. SaknanKa SHTOJEpMbI Ha CTANHAX NpCu30med NpexX]e@BpeMeHHbI paspbl 
bated eee a AMMeBLIX OGONO4eK) BHAHA saknayKi 
cyTox (49-AJI-52); quamerp nepsoro ny3bipp- 2HTOACPMEI, (bopmupyrollasca B BH 
ka 0,11 MM, quHHHaaA H KOpoTKaa ocH Bro- UY3bIpbKa, COCTOHMErO H3 CpaBHHTeJIE 


poro 1,344 X 0,994 MM; nuaMeTp 3apoybl- HO HEMHOPHX KPYIHBbIX KJICTOK. 


weBoro yaa Ha puc. A—O,042 mM, quametp 3 § | 
3apOfblleBoro AHCKa Ha puc. B—O,176 uM. Peskuit EE oe eae Tpodoou1a¢ 


Bospact yka3aH OT JaTbl clapHBaHHud.82X ; Ta H SHTOJepMbI Ha paHHHe CTaqMH pac 
7 — sapogpmuesplii ysen (A) u sapogpime- BHTHA HMeeT B OCHOBe wmpHcnocod 
BbIli Muck (6), 2 — suTojepMasbuble iupa,  TeJIbHbIe H3MCHEHHA, ipexye Bcero mG 
(A) suTogepma (5), 3 — Tpodo6nacr UTH MOJIHOe HCUe3HOBEHHE 2XKeITKA Ht 
TWa3sMbl Alita. | 
J\pyraa rpynma rerepoxpouult oTHOcuTCA K Pa3BHTHIO IeNOMHYeECKOH Me3c 
HepMpbl. Y g3apofpilia KOpOBbI NOCMefoBaTebHO BOSHHKAIOT TPH MCTOUHUK 
(POpMHPOBaHHA WeNOMHYCCKOH Me30JepMBI: 3akiIaKa cocyqucToro Nona xKeW 
TO¥HOTO MeluKa (pc. 2), B KOTOPOM, 10 JaHHbIM HeEKOTOPHIX aBTopos (14), yua 
CTBY€T SKTORepMa sapofbIlleBoro AMcKa, a 10 JaHHEIM Apyrux (°),— Tpodo 
OacT; HO MepBHYHOM MOMOCKH, H3 KOTOPO BOSHMKaeT uacTb MemOMMUeCKO: 
MESOJ€PMBI 3apOf[blilla, a TaK2%Ke COMATONJeBpa AMHHOHA HW XOPHOHA H CiMWaHXHC 
MICBpa *KeNTOMHOrO MelliKa MW aJlaHTovca (pH. 3); H ToJOBHOM OTpocToK, HW 
KOTOpOrO Pa3BUBaeTCA TOJOBHaAA WM YacTb TYJOBMINHOM WeOMHYeCKONH Me3c 
epMbl 3apoyprua. 
AHHSA 3akNaRKa COCYMMCTOPO MOA XAeNTOUHOFO MeLIKa Y 3apOj{bila KO 
POBLI OOHapyKuBaeTCA B 3apOMbILUEBOM MYy3bIpbKe B KOHUe 15 — nauase 16 CYTO) 
pasBuTust (cM. pwc. 2). Ha stux craquax nepBH4Hasd MonocKka eyBa HaMeuena 
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MW OTYCTIMBO BHUHa H€8aBHCHMOCTb NepBoro H BTOPOrO yKa3aHHbIX HCTOUHHKOB 
OOpasoBaHuA WeOMHUeCKO! Me3OjepMBI. 

Y NTH W penTHnHi 3aKnayqKa cocyuCTOrO NOTA %*KeNTOUHOrO MelIKa (pop- 
MHpyeTcs Ha Coulee NO3QHUX cTayuAxX (NO cTeteHH bopMnpoBaHHA TepBHYHOs 
momocku). Ha6mogaempiii cyBur sakayqKH cocyqHcTorO Noa 2xeNTOUHOrO 
Mellika Ha Ooslee paHHue cTayuu pas- 
3BHTHA y TJaleHTapHbIX MJIeKCIIH- 
Taloulux OMpeyedaeTcaA mpHcnocobu- 
TeJIbHbIMH MOMe€HTaMH — tpOpMHpoBa- 
HHeM IIPHMMTHBHOM CHCTeMbI KpOBO- 
oOpaleHHA 3apoOfblilia Ha cTaquax, 

Kora HMeeTCA HECKOJIbKO Map COMH- 
TOB, BTO BpeMA Kak Y MITHIL nepBuy- 
Has CHCTeMa KpoBooOpalleHusa top- 
MHpyeTcA y MopdouornyeckH Oouee 
MO34Hero 3apojpiiua. 

IIpucnoco6utembHoe 3HayeHHe 
€JBHrOB BpeMeHH 3akaqKH UH Jud)- 
(epeHLHalHH OTYeTIIHBO BHHO Tak- 
we H Ha pa3BHTHH I[eJOMHYeCKO! 
Me3OjJlepMbI CaMOrO 3apOJblllia H ero 
BCIMOMOraTeJIbHbIX OpraHOB OOMeHAa. 
B To BpeMA Kak esIOMHYeCKas Me30- 
WepMa, Haxojallaicah B TyJIOBHIe 
sapoypuua, elle He uddepenwupo- 
BaHa Ha JIMCTKH, B OOJIaCTH KeJITOU- 
HOrO MelliKka H aJlaHTOHCa Taka 
qudhbepeHuupowka HacTynusa (pHe. 
3A). STo pasmmune, He CTONb pe3- 
KOe y 3apOpllla KOPOBbI, JIMLIeHHO- 4 
0 MHTepcTHIUHaJIbHOH MMWJIaHTauuHH, Puc. 2. Pannsa saKnayKa cocyAucToro Nous 
“CTAHOBHTCH OUCHb Pe3KHM Y 3apo- 2keTOUHOrO Mewka. LleHTpasmbHbili yuacrox 3a- 


: 2 _  pOgbImeBoro Ny3bipbKa Koposbl (9-AJI-52) B 
AbIlen TEX MJICKONHTAOUHX, Y KO Bospacte 15 cyt. 12 uac. Pasmep mysbipbKa 


TOPbIX TaKOBad HMeeTCH, KOra Ha- 53% 1 MM, pasMep 3apomplleBoro jucKa 
cTynaeT o6oco6meHHe BO BpemMeHN 0,44%0,25 mm. A —23 X, B—82X. Ileppuy- 
yacTH 3ak/aqKu IleJIOMHUeCKOH Me- Hav TOvOcKa eJ[Ba HamMeyeHa. OruersHBO BH ]HBI 


[Be 30HbI B CepMOBHAHOH 3akayke cocyHc- 
SOJEPMBI BCHOMOPAaTeJIbHbIX OPlaHOB FOG noma xKenTouHOTO MeUIKa: HapyxkHaa Me-= 


OT OCHOBHOH 3akaqKH, (POPMHPYyO- yee naotnasa u BHYTpeHHAA Oovlee nNOTHAas; 
ieHcaA H3 NepBHYHOH MOJIOCKH. J —neppuunaa mosocka, 2— BHyrpeHHad 
Ha puc. 34 H300parKeHbl HauaJib- Oolee MIOTHAA 30Ha 3aKJaKH COCcyAucTOrO T10- 
= JIM 2KeJITOUHOTO MelliKa, 9 — HapyxXHas MeHee 
Ee wae ces i ae euch: MJIOTHAA 30HA 3aKJIaITKH COCYJIHCTOrO TOJIA 
AMHMOTHYeCKHe CKJIaj[KH BOSHHKa- eee oe ate RT 
HOT BHe OOaCTH 3apO{bILIeBOrO 
ywucka. OKTOJepMa aMHHOHA TIpo- 
HCXOMMT u3 Tpocdbo6macta (puc. 3A u Bb). CuefyeT OTMeTHTb, TO BpeMs 
3aKlaKH AMHHOHA 3HAUHTeJIbHO BapbupyeT Y pa3JIMUHbIX MJICKOTIHMTAIO- 
UMX, UTO HMeeT MIPUCHOCOOHTeMbHOe 3HAveHHe UM OMpefeMAeTCA SKOJIOPHYeCKHMH 
dbakTopamu. Y KpomuKa cKJlajuaTpili aMHHOH opMupyeTcaA y sapofplllla, 06- 
Jlajjarolero BomHe ccbopMHpOBaHHbIMM OceBbIMH OpraHamH. Ilo cBoemy Mopdo- 
JIOTHUeCKOMY pa3BHTHIO 3apOfbIll KpoMKa Ha STOH cTaWH COOTBeETCTBYeT 
IIPHMepHO 3apoOsblUaM NTH, HW OObIIMHCTBa penTusui Ha cTaquax cbopMupo- 
BaHHA y HUX aMHHOHA. Y 3apOfplllia KOPOBbl AMHHOH HayHHaeT (POpMUpOBaTECA 
B Teuenue. 17-x cyTOK, Ha CTaqMM CpaBHUTeAbHO PaHHero sapoOsblllleBoro AUCKA 
(puc. 3A). O6pasoBanne aMHHOHa 3aBepilaeTcA K KOHILY 18 CyTOK (puc. 35), 
KOra 3apofpmueBblli FUCK O6aaeT NOBONHO AWMHHOH M€PBHYHOH NOMOCKOH, 
WWIHHa KOTOpPOM COCTaBIAeT MONOBHHY JIMHHOH OCH 3apoOfbIlleBoro MHCKa. 
TonoBHolk oTpocToK Ha 3THX CTaUAX elle OTCYTCTBYET. 
Y kKponnka 3apofblll HMIaHTHpyeTca yxe Ha paHHHX CTaqHAX (K KOHLY 
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7 CyTOK), H 9TO, MOX%KHO AyMaTb, ONpeAeiAeT NO3AHIOIO 3aksaKy CkKNaqwaTor 


amHnona. Panuad 3akslayKka AMHHOHA Y 3apOfblllla KOPOBbI ABJIAeTCA, KAK BUMHO! 


3aMTHBIM TIpHcnoco6leHHeM, MpeAOTBpalllaoUl4M TPaBMaTH¥eCKOe TOBPGrKy 
IO Obl BOSHAKHYTb OT e€FO COMpPHKOCHOBeHHA 


3apOj[bIleBbIi My3bIpeK CBOOOAHO pasBHBaeTcs 


JeHHe 3apojfpillia, KOROpoe MOT 
CH3HCTOH MaTKH. Y KOpOBbI 


Puc. 3. Ycxopenue AnpPepeHuMpoBKH WeNoMHYeCKOH Me3OepMbI B OOACTH OPpraHOB CBA3¥ 
cO CTeHKOM MaTKH. IlonepeyHble pa3pesbl 3apombIWeBbIX NysbIpe B BOspacre A — 16 cyr. 12 uac 
(4-A]1-51) u B — 17 cyr. 12 uac. (11-AJ1-51). Bue sapogpua nenomuyeckan Mesozepma Aude 
PeHUHpOBaHa Ha Apa JIMCTKA, B 3aPOJIbIlle Ke OHA NIOTHaA. 82 X . 1 — TpodobmacT, 2 — aMHHO- 
THYecKad CkmanKa (A) uw amauoH (5); 3 — comatonnespa, 4 — cnmanxnonsiespa, 5 — sHTosepMal 


—A_4 


B MOJIOCTH MaTKH, pacTeT oO ee NposoNbHOK ocH. MmnuanTawHu 3apofbllueBoro 
NYy3bIpA JO OOpasoBaHHA aMHHOHA y KOpoBbI HeT. B cBaA3H C HeEOOXOQMMOCTH1! 
B 3alJMTe 3apOfbIllla OT COMPHKOCHOBeEHHA ero CO CTeEHKOM MaTKH, AMHHOH (op-: 
MUpyeTcaA Ha CTaqHAX JOBONbHO paHHero 3apompiueBoro AucKka. To *Ke HaOw10- 
HaeTcH H y HeKOTOpbIX pellTHIMi, HaMpuMep y Xameieoua (*°), paHHee OOpa30Ba-; 
HHe AMHHOHA OlpeseneTcH y HHX BO3MOKHOCTbIO TPaBMbI 3apOf[bIllla OT CO-: 
IIPHKOCHOBeHHA C BHYTPeHHeH MOBEPXHOCTbIO BOJIOKHUCTOH OOONOUKNH. | 


VUacrutyr mMopdomoruu %KHBOTHBIX Ilocrynusio 
um. A. H. Cesepuosa 21 XII 1956 
Axafemuu HayK CCCP 
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